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When ground water infiltration is a problem... 


Always specily 
vitrified CLAY PIPE 


Murray City, UTAH, add¢ 
another 22,975 ft. of Vitrified 
Clay Pipe to its sewerage 
system to serve a new hous- 
ing area. Because of the high 
water table in some sections 
of the project, the trench 
bottom had to be boxed in 
and pumped dry while the 
pipe was laid three sections 
at a time. Officials directing 
various phases of the project 
include City Engineer D. H. 
Wood, Assistant City Engi- 
neer John N. Neff, Installa- 
tion Foreman John Carolo, 
and Pipe Foreman Ken Far- 
rell. General Contractor is 
The Statewide Plumbing and 
Heating Co. 





Wherever the water table is high, sanitary engineers experienced in 
handling infiltration problems choose Vitrified Clay Pipe. The wide 
selection of factory-made joints or in-the-trench jointing techniques 
permit the kind of installation that suits each project . . . each trench- 
ing problem . . . each locale. 


And once in the ground, Vitrified Clay Pipe is down to stay. It is con- 
fidently guaranteed for 50 years. 

Officials at Murray City specified Clay Pipe even before they sub- 
mitted the bond issue to the voters—smart planning that assures 
the community of trouble-free service long after the bonds mature. 
For sewers that must be permanent, always specify, buy, and install 
Vitrified Clay Pipe. There’s no safe substitute for the one pipe that 
never wears out. 


NATIONAL CLAY PIPE MANUFACTURERS, INC. 
1520 18th St. N.W., Washington 6, D. C. 
206 Connally Bldg., Atlanta 3, Ga. 
100 N. LaSalle St., Rm. 2100, Chicago 2, Ill. 
703 Ninth & Hill Bidg., Los Angeles 15, Calif. 
311 High Long Bldg., 5 E. Long St., Columbus 15, Ohio 
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IS PURE - TASTELESS - ODORLESS 


Your community is interested in more than just @ helps maintain an active chlorine residual 


pure water. Local sanitation engineers are often throughout distribution system 


faced with problems of disagreeable tastes and @ is effective in even highly alkaline and sof- 


odors which cannot be controlled by regular water tened water 
treatment methods. Treatment of potable water with Mathieson 


Today, over 150 communities are using the Chlorine Dioxide is neither complicated nor ex- 
Mathieson Chlorine Dioxide process to eliminate _ pensive and it requires only the simplest of equip- 
unpleasant tastes and odors. Chlorine dioxide is | ment. And Mathieson’s comprehensive technical 
not only a dependable disinfectant, but its power- _— service is 4 PRODUCT-PLUS that assures you of a 
ful oxidizing action... system best suited to your needs. Get complete 
information from your Mathieson representative 


@ destroys tastes and odors from algae and . 
or write today. 


other organic matter 


<r JOLIN MATHIESON CHEMICAL CORPORATION 
a ad i ca INDUSTRIAL CHEMICALS DIVISION 
micizes © 1onabie compounds torm 
¥ MATHIESON Baltimore 3, Maryland 


during regular chlorination 
2296 


caustic soda « soda ash « chlorine « sulphur « sulphuric acid + bicarbonate of soda + ammonia « sodium nitrate « nitric acid « hydrazine products 
sodium methylate + sodium chlorite + alum « hypochlorite products + dry ice and carbonic gas « ethylene glycols and oxide * methanol 
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STEEL PIPE solves headroom problem as 


Newark modernizes vital water 


Back in 1800, the community of 
Newark, New Jersey, used a water 
supply system of hollow logs. To- 
day, over 50 miles of huge steel 
primary feed lines rush upstate 
water to more than half a million 


people. 


Focal point of this system, which 
includes nine major reservoirs and 
over 150 square miles of water- 
shed, is the Bloomfield Avenue 
Tower, terminal for five of the six 
main feeder lines. Modernization 


recently called for replacement at 
the tower of 35 small double-gated 
valves with 8 new cone-type valves 
and requisite piping to handle the 
system’s high pressure flow. 


Low headroom and critical loca- 
tion made pipe selection particu- 
larly vital. The problem was solved 
with Alco Electric Welded Steel 
Pipe—1650 ft of 48-in., 450 ft of 
36-in. and 30 ft of 60-in. pipe. 
Through it will surge over 85 mil- 
lion gallons of water per day. 


CITY OF NEWARK uses strong, efficient Alco Electric Welded 


Steel Pipe in 36, 48 and 60-in. diameters and s 


ial sections 


shown above) at vital Bloomfield Tower control station. 


Feomenber, these Rey focturen 
of Aloo Steel Hype 


STRONG: Unaffected by vibration. Maximum re- 
sistance to shock, and to overloading due to earth 
movement and washouts. 


EFFICIENT: Positively watertight. Minimum num- 
ber of field joints. Smooth surfaces for highest rate 


of flow. 


ECONOMICAL: Low first cost. Long lengths, light 


weight for easy installation. 


DURABLE: Life in water supply installations esti- 
mated conservatively at 75 to 100 years. 
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control station 


Furnished in diameters from 20 to 
120 in. and lengths to 40 ft, Alco 
Electric Welded Steel Pipe is speci- 
fied the country over for its 
engineered strength, efficiency, 
economy and long life. 


So whether your installation is 
large or small, special or standard, 
havea talk with your Alco Products 
sales representative. He will give 
you complete technical data—plus 
expert help with your own special 
problems. 


COMPLETE, modern facilities and many years of experience enable 
Alco to fabricate top quality low cost pipe for almost any instal- 
lation, standard or special. 


ALCO 


ALCO PRODUCTS DIVISION 
AMERICAN LOCOMOTIVE COMPANY 


DUNKIRK, N. Y. 


Soles Offices: New York, Chicago, Dunkirk, Los Angeles 
Kansas City, Houston, Tulsa and Beaumont. 








new 
water system 
built around a 


WATERSPHERE 


The town of Blooming Grove, Wisconsin, pop- 
ulation 4,000, installed this 100,000- 
gallon Horton Watersphere® to provide storage 
for their municipal water distribution system. 

Water for the system is pumped directly from 
a well to the Watersphere, where it is stored until 
needed for general service or fire protection. 
Although the system is new, and has only been 
in service for a short while, it has been firmly 
established that distribution pressures remain 
high and uniform, even during peak load peri- 
ods. General Engineering Company, Portage, 
Wisconsin, were consulting engineers on the job. 

Modern, streamlined Waterspheres for mu- 
nicipal or private water service are built in 
standard capacities from 25,000 to 250,000 gal- 
lons. Write our nearest office for estimates or 
quotations on a Watersphere or Horton elevated 


recently 


tank to put new life into your water system. 


HORTON 


WELDED STEEL 


cago 4... 
Cleveland 15 
Detroit 26 


STORAGE TANKS 


Houston 2 


2181 Healey Bidg 


1586 North Fiftieth St. 


les Angeles 17....1555 General Petroleum Bldg. 
6. 65 Broadway Bide. 
Philadelphia 3_---1644—1700 Walnut yy ny Bidg. 
Pittsburgh 19 3260 Bide. 
Salt Lake City 4........ 550 West inte South hy 
San Francisco 4_~~-~. ier ae Hews Bub ae: 
DIGGS . Bcanééudascocensouss 
Tulsa 3 
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REMODELED AND EXPANDED FACILITIES at the City of Nor- and screening and main pumping building. The plant now has 
walk Sewage Treatment Plant showing (foreground to back- a capacity of 22.5 mgd after having been rebuilt to meet the 
ground) digester, sludge pumping station, sedimentation tanks, demands of a substantial population increase. 


Norwalk remodels sewage plant to bring 


IN THE MAIN PUMP ROOM of the remodeled City of Norwalk TOUGH OPERATING CONDITIONS encountered in the digester 
Sewage Treatment Plant, four G-E 75-hp motors provide control room are met by totally enclosed G-E 7!4-hp Tri- 
rugged, efficient drive for the main Worthington pumps. Clad motor driving flushing water and scum-breaking pump. 
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EFFICIENT DRIVE for the effluent flushing water pump is pro- 
vided by a vertical 10-hp G-E Tri-Clad* motor. In the rear 
two smaller Tri-Clad motors drive elutriation water pumps. 
* Reg. trade-mork of General Electric Co. 





ENGINEERED to meet exact requirements of the Norwalk plant, 
G-E metal-clad Cabinetrol* panel provides centralized control 
and instrumentation needed in the main pumping building. 


CLEAN WATERS to Long Island Sound 


G-E equipment helps city increase plant pumping capacity 
and clean up recreation areas 


The 25-year-old sewage treatment plant in Norwalk, 
Connecticut, was recently rebuilt to meet the demands 
of a substantial population increase. The old facilities 
were expanded to a capacity of 22.5 mgd and are 
now large enough to handle more safely all the city’s 
waste. With this new plant, Norwalk has met the 
need for year-around protection of Norwalk Harbor 
oyster beds and has helped keep Long Island Sound 
resort areas safer for bathing and recreation. 
Consu/ting engineers Metcalf & Eddy, electrical con- 
tractor County Electric Company, and general con- 
tractor De Force Construction Company worked 
with G-E application and field-service engineers in 
specifying and installing the electrical equipment. 


SPECIALISTS IN SEWAGE-PLANT ELECTRIFICATION, 
G-E application engineers are ready to work with 
your engineers, consultants, and contractors. Contact 
your local G-E Apparatus Sales Representative 
early in the planning stage. (66-85 


Don't miss the premier showing of the 1954 edition of 
CLEAN WATERS—G.E.'s ‘‘More Power to America” 
full color, non-commercial movie on America’s water 
pollution problem—at the annual convention of the 
Federation of Sewage and Industrial Wastes Associa- 
tions, Cincinnati, October 11-14. 


Engineered Electrical Systems for Sewage Plants 


GENERAL @@ ELECTRIC 
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WASHINGTON, D.C. 


Concrete 


EE 


Pressure Pipe 


The District of Columbia, home of the 
Nation’s capitol, recognizes the advan- 
tages of concrete pressure pipe. From 
1925 to the present, over 175,000 feet 
of concrete pressure pipe have been in- 
stalled in this congested 69 square mile 
area. Pipe diameters range from 20” to 
78”, with heads from 70 up to 450 feet. 
A substantial part of this footage is in 
use in the Washington, D. C. distribution 
system. 


Concrete 


Member companies are equipped to 
manufacture and furnish concrete 
pressure pipe in accordance with 
established national specifications 

and standards. 


Pipe 


Washington engineers consider econ- 
omy and length of service of primary im- 
portance when specifying water pipe... 
also, high carrying capacity, and ease of 
installation. Because concrete pressure 
pipe meets these and other exacting re- 
quirements, it has been selected time and 
again for new supply mains and exten- 
sions to the distribution lines. 


If your community is planning addi- 
tional water lines, or replacements for 
old lines, check into the advantages of 
concrete pressure pipe. It is available in 
sizes from 12” to over 12’ in diameter, for 
high or low heads, and can be installed to 
fit your individual requirements. 


AMERICAN CONCRETE 
PRESSURE PIPE 
ASSOCIATION 


228 North LaSalle Street 
Chicago 1, illinois 


WATER FOR GENERATIONS TO COME 
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ANITATION is so vital to life that a 

city of three-quarters of a million 
people actually uses 134,000,000 gallons 
of water daily! In thousands of commu- 
nities, famous Badger meters make certain 
that homes and industrial projects get 
their fair share of the supply . .. pay only 
for the water they use. Badger meters 
measure water precisely ... help eliminate 
waste .. . make water departments more 
efficient and self-supporting. And, as 
waterworks men verify, Badger meters do 
the job dependably ... serve for years 
with little or no attention. 


BADGER 
Water Meters 


Badger Meter Mfg. Co. 
Milwaukee 45, Wisconsin 


“Measures the water of the world” 





Working in conditions like this 
won't slow down the Oliver 88WT 
Hydro-Trencher. It digs through 
rocky soil, roots or hard clay fast and 
clean. Hydraulic down pressure does 
all the work. The bucket is forced full 
in the toughest going. Two com- 
pletely separate hydraulic circuits 
keep pressure on every maneuver, 
even when you perform two opera- 
tions at once. You've got working 


THE OLIVER corporation 


400 West Madison Street, Chicago 6, Illinois 


power all the way—to speed your 
work, to boost your production. 

A one-man rig, the 88WT is ready 
to work or move in a moment. Its 
half-yard capacity and rubber-tired 
mobility cut hours and dollars from 
any job. Its compact design and deli- 
cate hydraulic control let you work 
next to pipes, walls, foundations, 
without fear of damage. The rugged, 
hydraulic stabilizer blade holds the 
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a complete line of industrial wheel 


unit level and steady, and also 
doubles as a backfiller blade. And 
here’s a bonus feature, turn the 
trenching bucket around, in minutes 
you have a swing loader with all the 
power features of the trencher. 

For more profit, put the squeeze on 
your trenching or loading operations 
with the Oliver 88 WT Hydro- 
Trencher. Visit your Oliver Industrial 
Distributor for a demonsfration. 


OPERATING FEATURES ats ae 
OLIVER 88WT HYDRO-TRENCHER 
AND SwINO LOADER COMBINATION. 
* One-half yard bucket 

*Digs to bahmubbed ng I. 








GRINNELL-SAUNDERS DIAPHRAGM VALVES 


In hundreds of installations, the 
maintenance-saving design of Grinnell- 
Saunders Diaphragm Valves has ac- 
counted for important economies of 
labor and money. The only part that 
will in time need replacement is the 
diaphragm, and depending on the type 
of service, it may last for years. To 
replace it takes only a few minutes. 
You merely remove the four bolts 
holding the bonnet, leaving the body 
in the pipe line .. remove the worn 
diaphragm, insert the new diaphragm 
. . replace the bonnet and bolt it down. 


No refacing or reseating required . . no 
packing glands to demand attention. 

Originally perfected for air and water 
service, Grinnell-Saunders Diaphragm 
Valves are now widely specified for 
many other applications. They greatly 
reduce replacement and maintenance 
expenses, especially in lines where 
corrosion, abrasion, contamination, 
clogging and leakage can be costly 
factors. Write today for the Grinnell- 
Saunders Diaphragm Valve Catalog. . 
and assign your next valve problem 
to Grinnell. 


GRINNELL 


WHENEVER PIPING IS INVOLVED 


Grinnell Company, Inc., Providence, Rhode Island ° Coast-to-Coast Network of Branch Warehouses and Distributors 


pipe and tube fittings ° * engineered pipe hangers and supports *  Thermolier unit heaters *° valves 
Grinnell-Saunders diaphragm valves * pipe * prefabricated piping * plumbing and heating specialties * water works supplies 
industrial supplies . Grinnell automatic sprinkler fire protection systems ° Amco air conditioning systems 
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MT. VERNON, OHIO 


Mt. Vernon Sewage Plant 
(Completed in .1953) 



































With the completion of this 3.3 MGD Sewage Plant by Mosser Construction, Inc. of Fremont, Ohio, 
Mt. Vernon has been able to abandon its obsolete and inadequate imhoff-type plant. The treatment 
process includes primary treatment and pre-aeration, supplemented by chemical precipitation during 
Summer months. Sludge is disposed by separate digestion and by sludge drying beds. 

The plant employs the latest in Builders Metering Equipment to promote uninterrupted and 
efficient plant operation. For details on Builders Equipment engineered specifically for sewage plant 
service, address Builders-Providence, Inc., Providence, Rhode Island. 
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“We think highly 


of Norton plates” 





Cleveland engineer 
cites long service and 
low maintenance costs 

of Norton R, (engineered 
and prescribed) 
porous mediums 


Plates In This Berea, Ohio, Sewage Plant are from the famous Norton line of B porous mediums, engineered and 
prescribed for many important uses. Smaller photo shows close-up of tanks. 


"We think highly of Norton plates. In 
fact, your plates at Berea, Ohio, installed 
in 1937 are still intact and were cleaned 
for the first time in 1951.” 


This message from Rollin F. 
MacDowell of Rollin MacDowell & 
Associates, Consulting Engineers of 
Cleveland, describes a specific installa- 
tion where Norton porous mediums 
insure top performance and keep main- 
tenance costs down. 


All Norton aLunpuM* porous mediums 
are made with the patented controlled 
structure process that assures even dis- 
tribution of pores—for uniform dif- 
fusion — in the size and open-pore ratio 
that best meets your needs. And Norton 


Water & SEwace Works, OcToser, 1954 


tubes have the seamless construction 
that provides unobstructed diffusion 
over their entire area and enables faster, 
more thorough cleaning. 


Other Big Advantages 

of Norton porous mediums include 
exceptional resistance to breakage and 
chipping and their ability to stand up 
under cleaning with acid. They’re made 
in a wide range of sizes . . . tubes and 
discs for aeration in activated sludge 
treatment . . . tubes for diatomite filters 
in swimming pools . . . plates for rapid 
sand filters in water filtration. 


Get The Whole Story 
Norton illustrated booklets bring you 
helpful charts, tables and important in- 


formation on your own use of porous 
mediums. Ask your Norton Representa- 
tive, or write direct to Norton CoMPANY, 
229 New Bond St., Worcester 6, Mass. 


POROUS MEDIUMS 


Engineered... . + Prescribed 


@laking better products... 
to make other products better 


*Trode-Mork Reg. U. S. Pat. Off. and Foreign Countries 
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PER GALLON WITH AMERCOAT 33 


Amercoat’s higher solids content gives you a thicker, heavier coating—more mils for every gallon applied. 


THIS MEANS YOU SAVE MONEY TWO 
WAYS ON MAINTENANCE PAINTING 


Lower Material Cost. You save on material because it 
takes fewer coats of AMERCOAT 33 to build the re- 
quired film thickness. 

Lower Labor Cost. You save on labor because fewer 
coats mean fewer man hours for application—less down 


time, too. 


Amercoat pioneered the development of 
protective coatings especially designed 
for severe corrosion problems. Today it 
is the only organization that offers you... 
a complete line of corrosion resistant 
coatings...nationwide distribution... 
trained technical men to give you : 
on-the-job assistance throughout the 
United States and Canada. 


CHICAGO. ILL. © KENILWORTH, N. J. « JACKSONVILLE, FLA. © HOUSTON, TEX. 


In addition to more mil thickness per gallon, you get 
more protection per gallon. AMERCOAT 33 is formu- 
lated specifically for maximum chemical resistance and 
for severe weathering conditions. In major industries 
from coast to coast — chemical, petroleum, pulp and 
paper, food, and many others — maintenance engineers 
look to AMERCOAT 33 for low cost, long lasting protec- 


tion for all types of steel or concrete structures. 


Write today for 

the AMERCOAT 33 
Technical Bulletin 
which gives 

a complete 
description of 

the coating’s 
chemical and 
physical properties. 


CORPORATION 
Dept. F, 

4809 Firestone Bivd., 

Sevth Gate, California 
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You can’t 
afford to 


forget... 


That cast iron pipe lasts over 100 years— 
That cast iron pipe is inherently 
stronger, tougher, uniform in quality— 
That cast iron pipe offers low installa- 
tion costs, plus savings throughout its 
life because of low maintenance costs— 


That cast iron pipe’s long life and 
economy saves millions of tax dollars— 
That cast iron pipe is the standard con- 
duit for carrying water underground— 
That before you experiment with sub- 
stitutes in your waterworks system, you 
should study these facts and recognize 
the guarantee they offer: only cast 
iron pipe gives you a proven record 
of economy through decades of use! 
And experienced city officials have, 
for over three-quarters of a century, 
chosen Clow Cast Iron Pipe as the 
finest made. They know Clow offers 
consistent high quality, coupled with 
excellent service and fast delivery. They 
know centrifugally cast Clow Pipe 
offers longer life, greater economy 
and that it meets all currently 
approved specifications now in / 
existence. Write today for complete, ' 
factual information. 


a 





JAMES B. CLOW SONS 


201-299 North Talman Avenue + Chicago 80, Illinois 


and their Nationa! Cast Iron Pipe Division, Birmingham, Ala. 
Subsidiaries: Eddy Valve Co., Waterford, N. Y. 
Iowa Valve Co., Oskaloosa, lowa 





Water & SEWAGE WorkKS, OcTOBER, 1954 





Meeting the most e 
for community refu 


-at low cost / 





acting requirements 
disposal 


Fond du Lac, Wisc. Capacity 90 tons per 24 hours 


PITTSBURGH 
*-DES MOINES 


High Temperature 
REFUSE INCINERATORS 


Pittsburgh-Des Moines Incineration Plants reduce collected 
garbage and refuse to sanitary ash in minimum time—at 
minimum cost per ton—and without offense to surrounding 
areas. These modern units feature controlled high-temperature 
operation, providing freedom from smoke or odor, and are 
built in a complete range of capacities for communities of 
every size. 


MECHANICAL STOKING 


Now available for new and existing P-DM 
Incinerators, mechanical stoking system as- 
sures top operating efficiency, enlarges plant 
capacity, reduces man hours and 

labor, lengthens refractory life. 

Write for details and consulta- 

tion, without obligation. 


PITTSBURGH ¢ DES MOINES STEEL co. 


Plants at PITTSBURGH, DES MOINES and SANTA CLARA 


Sales Offices at: 
DES MOINES (8) 
DALLAS 
SEATTL 





DARLINGS...good for YOUR system 


HIS composite picture gives you a rough idea of the broad 

EK. TRADE > range of Darling valves and allied products engineered for 
water distribution systems. What you cannot see here, naturally, 

is the unexcelled Darling quality—carefully controlled from 

Darling’s own foundry all the way through final assembly and 

test. Nor can you “picture” performance advantages such as 

—MARK > offered only by Darling’s fully revolving double disc gate valve 
principle. For items such as shown here . .. and Darling’s revolu- 

tionary B-50-B hydrants... it will pay you to check with Darling. 


DARLING VALVE & MANUFACTURING CO. 


Williamsport 11, Pa. 
Manufactured in Canada by The Canada Valve & Hydrant Co., Ltd., Brantford 7, Ont. 
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how much does it cost... 
to “crank” an old chlorinator? 


The automobile self-type starter isn’t news any more— 
nobody ever cranks a car these days. “Cranking” an 
old-style chlorinator is equally out-dated. 

The F&P mechanical, instrument-type chlorinator is 
sweeping the country, sales mount month by month. 
Why? Because municipality after municipality, consult- 
ing engineer after consulting engineer, reports the same 
facts: F&P chlorinators are lower in first cost, are easier 
to handle, because they are so simple in design, so light 
in weight, so modern in construction. More important, 
however, it is always stressed that F&P chlorinators re- 
quire practically no maintenance, practically no spare 
parts. 

We claim that if you are operating a chlorinator that 
has a bell jar on it you need a new chlorinator. You are 
“cranking” an old, costly, inefficient chlorinator. Every- 
body knows that dry chlorine is not corrosive—but that 
as soon as you put the chlorine in contact with water or 
water vapor it becomes corrosive. That’s what the water 


tray types of chlorinators do—put dry, non-corrosive 
chlorine in contact with water and make corrosive vapor 
out of it. It’s not engineering sense and the way to aveid 
it—and the resulting expensive maintenance—is to get 
F&P mechanical, instrument type chlorinators. 


Don’t refrain from writing us because you don’t need 
additional chlorinating capacity right now. Moreover 
if it is time for a major overhaul or a rebuilding of your 
bell jar chlorinator, let us quote you for doing this 
work. We will give you what you may not have gotten 
previously—a firm price for doing the job before we 
start on it. The price will be a reasonable one, but we'll 
also quote you a price for replacing the chlorinator and 
if you want to spread the cost of the new one by time 
payments or if you want a lease arrangement, you can 
have it. Chances are you cannot justify further overhaul 
or further rebuilding—even at our fair price for doing 
the work. 


Odbleumerlalion 


FISCHER & PORTER CO. 


194 Fischer Road, Hatboro, Penna. 


18 YRS. EXPERIENCE SUCCESSFULLY MANUFACTURING CHLORINE FLOW METERING EQUIPMENT 


LA 1010 
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In the Brackenridge Borough, Pa., municipal water Clgular pray Mo pies 


plant, having forty large Crane iron body double disc 
a 


gate valves on services up to 90 pounds pressure. 
Ss) 
THE CASE HISTORY THE VALVE fe, 
| ae . 
How wisely Brackenridge Borough water utilities engi- Highly developed for extra dura- : “ 
neers chose valves in 1907 is self-evident. Today, 46 bility and dependability, today’s 
years later, the forty original Crane valves installed are Crane A.W.W.A. valves help 
still on the job—still giving completely satisfactory water utilities operate efficiently 
service. What’s more, except for occasional repacking, now and in the future. Available 
none of the valves have needed repairs of any kind in Senged of bub ends op & 
Pear See ; age 36-in. size, these valves permit 
And indications are, many years of service remain in complete standardization. See 
the valves. your Crane Catalog or your Crane 
Representative. 
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Valves that set performance records like this aren’t 
bought on price alone—it’s assurance of quality that 
counts in buying. That’s thrifty buying—the only way 
to get best value. 


THE BETTER QUALITY...BIGGER VALUE LINE...IN BRASS, STEEL, IRON 


CRANE VALVES 


CRANE CO., General Offices: 836 S. Michigan Ave., Chicago 5, Illinois 
Branches and Wholesalers Serving All Industrial Areas 


VALVES + FITTINGS © PIPE = PLUMBING + HEATING 
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NOW AVAILABLE 


HEAVIER CONSTRUCTION 
ee designed with heavily reinforced 


sections, ruggedly constructed from 
Grade A malleable iron 


- FULL TAPPING RANGE 


Available with Corporation Stop 
Thread or IPS Thread taps to 2 
inches in size. Large boss insures 
full threads 


FLAT STEEL STRAPS 








STYLE 91 SADDLE 


(8° ID) 


Accurately shaped, high tensile 
steel straps conform to pipe 
Wide, flat surfaces prevent cut- 
ting or crushing 


FITS RANGE OF PIPE 
Fits steel, cast iron and asbestos- 
cement pipe .within size range 
clearly marked on each saddle. 


NEW DRESSER SERVICE SADDLE 


.-- designed for long, rugged service 


The new Dresser Style 91 Service Saddle has been 
carefully designed for maximum dependability, 
economy and ease in making service connections. 

The body of the saddle is heavily constructed 
with a Dresser gasket of time-proven Grade 27 
compound securely cemented in place. Cold-rolled 
threads give the bolts greater strength and added 


resistance to corrosion. 


Style 91 Saddles are heavily galvanized or pro- 
tected with Dresser’s new plastic dip. This coating 
covers all threads as well as saddle surfaces, has 


dielectric strength, will not “plate out”. Saddles 
are packaged for convenient handling and storage. 

Order a stock of Dresser’s new, economical Style 
91 Saddles from your local waterworks supplier 


today, or write us! 


Dresser Manufacturing Division, 69 Fisher Ave., Bradford, 
Pa. (One of the Dresser industries). Warehouses: 1121 Roth- 
well St., Houston; 101 S. Airport Bivd., S. San Francisco. Sales 
Offices also in: New York, Philadelphia, Chicago, Toronto. 
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Chapman’s Tilting Disc Check Valve 


eee for low cost, 


Balanced pressures cushion the movement of the 
disc in Chapman’s Tilting Disc Check Valve. The 
valve closes quickly but quietly, in all but unusual 
piping arrangements. There’s no slamming to 
damage pipe-line joints or the valve itself. And 
drop-tight closure eliminates sliding wear on the é 
disc and seat. OO ae *y 
In the open position, the ‘‘airfoil’’ designed disc 
rides firmly against stops, without swinging or 
fluttering. That’s why the hardened extra-large CHAPMAN Tilting Disc Check Valves 
hinge pins give extremely long wear. And the ab- Keep Quiet AR Their Lives — 

. This specially designed “‘airfoil’’ disc 
sence of turbulence is one reason why head loss balances perfectly in open position . .. 
through Chapman’s Tilting Disc Check Valve is then drops easily to closed position 
lower than through any other type of check valve. en ter aee aca ties 

slamming, in usual pipe-layouts. Write 
Low head loss, increased wear resistance and for bulletin. 
freedom from destructive slamming make Chap- 
man’s Tilting Disc Check Valves unbeatable for 
almost every installation. Write for Catalog No. 
30 today. 


THE CHAPMAN VALVE MANUFACTURING COMPANY 
INDIAN ORCHARD, MASSACHUSETTS 
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There's only one sensible way to fight sewage corrosion: Stop it before 
it starts. Coating your pipe, tanks and equipment with Pitt Che Tar 
Base Coatings before you put your plant into operation is like buying an 


CORROSION-FIGHTING NEWS 


insurance policy against corrosion problems for many years to come. 
Pitt Chem offers you three outstanding benefits: 


1. Longer-lasting protection. Pitt Chem stands up to sewage cor- 
rosion 7 to 10 years longer than ordinary paints. Yet it costs no more 
per gallon. 


2. Economical application. No special paint crew is required. Your 
own men can apply coating after a few simple instructions. 


3. Durable Bond to most materials. Pitt Chem forms an excellent 
long-lasting bond with metal, masonry, cement and stone. 


Add up these unique benefits and you’ll agree: No other material does 
such a complete job of protection at so little cost. @ A Pitt Chem corro- 
sion control booklet will gladly be sent to you on request. 


PITT 
PITT 
PITT 


CHEM 
CHEM 
CHEM 


THIS IS 
THE TIME TO 


STOP 


\ SEWAGE © 
\coRROSION 


weo 4986 








101—For Severest Conditions 
102— Maintenance Coating 
103—General Purpose Coating 


PITT CHEM 104—Potable Water Service 


PITT 
PITT 
PITT 
PITT 


CHEM 
CHEM 
CHEM 
CHEM 


105 AQUATAR—A Water Dispersion 
106 TARMASTIC—Sealing Compound 
107 PACHKOTE—Specialty Coating 
110—Specialty Coating 


PROTECTIVE COATINGS DIVISION 


PITTSBURGH 


COKE & CHEMICAL CO. 
Grant Building + Pittsburgh 19, Pa. 





GOAL CHEMICALS * AGRICULTURAL CHEMICALS © FINE CHEMICALS © PROTECTIVE COATINGS © PLASTICIZERS * ACTIVATED CARBON © COKE © CEMENT © PIG IRON 
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Proud ‘‘city fathers’’ 
must look to the future, too! 





IOWA hydrants and valves 
are never “orphans”! 


No need to worry about the future of your city’s water system when you choose Jowa. 
You know you're buying a reliable product from a reliable firm and that there will 
always be replacement parts, when and as needed. What you may not know, though, 
is this . . . Jowa hydrants are easily and economically serviced—even by new employees 


without special training. 


Below are additional facts to keep in mind when you plan to expand or replace 


any part of your city water works. 


IOWA HYDRANTS 


Provide full, truly unrestricted water way. 


Open with the pressure for faster water 
delivery. 


Close against the pressure to eliminate water 
hammer, provide flushing action. 


Assure positive drainage. 
Are available for any type of connection. 


All working parts removable through top— 
no digging or special tools required. 
Meet all A.W.W.A. specifications. 


IOWA GATE VALVES 


Double disc, parallel seat. 

Positive wedging action for efficient, no-leak 
closing. 

Gates hung loosely from stem nut—no 
binding. 

Rugged, time-proved design means long life, 
low service costs. 

Available with bell, flange, or mechanical 
joint connections to fit any existing or 
planned installation. 

Meet all A.W.W.A. specifications. 


The best insurance policy is the order that specifies IOWA! 


Co) 17; 


CHICAGO 80, 
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INVERSION__-----—— 





A multi-million-dollar sewage treatment 
plant was in trouble. Despite “care, cleanliness 


a 


and chlorine,” unpleasant odors were invad- 
ing the homes of 30-thousand nearby residents. 


AIRKEM took this problem 


solwed it! 








fed 


RESIDENTIAL AREA 











ala! 





Stumped for an economically-sound solution, 
officials called in Airkem’s Industrial Odor Serv- 
ice. After carefully analyzing the problem, the 
odor trouble-shooters installed simple, low-cost 
equipment for dispensing a new Airkem product 
formulated specifically to counteract airborne 
sewage odors. 

Results were immediate and gratifying. The 
odors were gone. And not only were good rela- 
tions re-established with the neighbors, but the 
plant staff was pleased as punch with their im- 
proved working conditions. Best of all, the results 
had been accomplished at moderate cost and 
without affecting plant operation. 


FOR INDUSTRIAL ¢ MUNICIPAL 





INSTITUTIONAL ¢« COMMERCIAL USE 


~--~— AIR INVERSION—----—— 


Siem 


SEWAGE PLANT ODORS 
SLUDGE LAGOON ODORS 


If odors are damaging your plant’s public rela- 
tions, it will pay you to call in Airkem’s Indus- 
trial Odor Service specialists. They have the 
low-cost answers to sewage odor problems of 
widely differing types and degrees of complexity. 
And behind them are the facilities of the world’s 
largest laboratory devoted exclusively to the 
study and solution of odor problems. 
Consultations are strictly confidential, incur no 
obligation. Call your local Airkem representative 
now (he’s listed in your phone book), or write 
today to Airkem, Inc., 241 East 44th Street, 
New York 17, N. Y. 


em ODOR COUNTERACTANTS 
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Solidly Built 


e The R. D. Wood Swivel Joint Hydrant is designed to provide maximum 
reliability at lowest cost consistent with assured delivery of water at full 
pressure. It is solidly built and of the finest materials. Every point where rust 
and corrosion might interfere with operation is protected by at least one 


bronze surface. 


R. D. Wood Swivel Joint 
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The R. D. Wood Hydrant can be 
furnished with breakable flange 
and stem coupling at extra cost. 
Both are built to break with a 
heavy blow. This saves the hydrant 
itself and makes repair quick 
and easy. 


The R. D. Wood Swivel Joint 


Hydrant: All internal parts, in- 
cluding drain valve seat, remov- 
able through barre! « all-bronze 
stuffing box « completely revolving 
head « compression-type valve, 
cone shaped to prevent water ham- 
mer « automatic drain valve e« 
bronze main valve seat screws di- 
rectly into elbow with straight, not 
tapered threads « mechanical-joint 
pipe connections if specified. 


Hydrants 


Public Ledger Building, Philadelphia 5, Pa. 
Manufacturers of “Sand-Spun” Pipe (centrifugally cast in sand molds) and R. D. Wood Gate Valves 





Durham, N. C. 
counts on 


to provide dependable emergency 
power for water-pumping service 


Here’s what officials of Durham did, 
when they had to scrap their obsolete 
steam-engine-driven pumps: They re- 
placed them with two modern pumping 
units that were powered by Le Roi 
13460 engines. 

There are five sound reasons why their 
selection of Le Roi was a wise one: 

1. Le Roi engines are built by a manufacturer 
with many years of experience in meeting 
the specialized power requirements of 
heavy-duty service. 

. Le Roi engines are the most powerful en- 
gines in the medium-speed, heavy-duty 
class — yet are compact and call for rela- 
tively low investment. 


. Le Roi engines have the weight and stam- 
ina to withstand the punishment of contin- 


Ys Gxo GOuUAL Y 


uous operation without costly breakdowns. 
4. Le Roi engines are precision-machined for 
smooth operation, longer life. 


5. Le Roi engines have plenty of power in 
reserve to handle the heavy loads. 

These are reasons why many munici- 
palities insist on Le Roi power for 
pumping, for generating electricity, for 
standby service. 

Enjoy dependability you can count on 
— economy that helps lighten the tax 
load in your community. Use reliable 
low-cost Le Roi power. Le Roi engines 
are available in sizes from 20 to 600 hp 
—custom generator sets in sizes from 50 
to 300 KW. They operate on no-cost sew- 
age gas, natural gas, butane or gasoline. 


Piants: 
MILWAUKEE 
CLEVELAND 


Dept. WA-10 © 1706 S. 68th Street * Milwaukee 14, Wis. GREENWICH, OHIO 
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VALVES AND 
HYDRANTS 

















RING-TITE PIPE 
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RING-TITE 
JOINT. ... os hewn 
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Smith A. W. W A. Specifications Gate Valves (4” through 12”) and 
Smith Fire Hydrants (with 4” or 6” connections) are now available 
with Ring-Tite joints for direct connection to Johns-Manville Class 150 
Transite Ring-Tite Pipe. No special fittings or extra joint material 
needed. Installation is quick, easy, economical, and joints can be 
made in any weather and in roughest terrain. Tight, flexible joints are 
assured. At low pressures, radial compression of rubber ring seals the 
joint; increasing pressure wedges the rings—the higher the pressure 
the tighter the seal. For complete details write for Bulletin RT 53. 


- THE A.P. SMITH MFG. CO. 


2 ee Ok ee, 0 
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-zittle Miami’ —first of 4 new sewage treatment plants for Cincinnati’s metropolitan area 


Cincinnati leads Ohio River clean-up program 


Four-plant, 154 MGD project includes 
PFT “Controlled Digestion” 


Leading an 8-state drive for modern sewage 
disposal in the Ohio River Valley, Cincinnati 
recently completed the first of 4 sewage treat- 
ment plants to serve the entire metropolitan 
area. Their splendid new system has encouraged 
other Ohio River municipalities in this great 
clean-up program! 

Called “Little Miami,” the new 29 MGD 
plant adopted the following items for PFT 
“Controlled Digestion’’; 

(1) PFT Floating Covers in the four 65’ di- 


gesters for positive scum submergence, safe 
utilization of gas and simplified operation. 


(2) Four PFT Cover Position Indicators to 
record the liquid level in each digester. 





Four No. 750 PFT Heater & Heat Exchanger Units. 


NEW YORK @e LOS ANGELES @ SAN FRANCISCO 


(3) Four PFT Supernatant Selectors for auto- 
matic, continuous withdrawal of the best di- 
gester liquor, along with PFT Gauge, Sight- 
Glass and Sampler units. 


(4) Four PFT No. 750 Heater & Heat Ex- 
changer units to keep digesters at optimum 
temperatures of 90°-95° F. Fired by sludge gas 
or oil, these units cut fuel costs by utilizing all 
sludge gas available, automatically changing to 
oil as necessary. In addition to sludge heating, 
these units provide heat for the digester con- 
trol building. 


Little Miami will be followed by the 120 
MGD Mill Creek plant, the largest of the group. 
PFT has already received extensive orders for 
“Controlled Digestion’”’ equ ee in the huge 
new plant including 12 P 110’ diameter 
Floating Covers with PFT Aluminum Prefab- 
ricated Roof Decks, and PFT Pearth Gas Re- 
circulation Equipment and 23 PFT External 
Heat Exchanger Units. 


/ 


Havens & Emerson, 
Consulting Engineers, 
Cleveland, Ohio 


Design 
of plants by 


waste treatment equipment 
exclusively since 1893 


PACIFIC FLUSH TANK CO. 


4241 Ravenswood Avenue 
Chicago 13, Illinois 


CHARLOTTE. WN. C. 7 JACKSONVILLE e DENVER 
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Raw water from a nearby river is fed to a clarifier, through a clear well and 
then to the mill where part of it is used for cooling and processing. To re- 
duce the amount of make-up, a sizeable portion of the processing water 
is returned to the treating plant. 


Engineered 


instrumentation 


aids economical 


usage of water 


WENTY MILLION gallons of water per 

day are used in producing steel, at 
Alan Wood Steel Co., Conshohocken, Pa. 
Treating this tremendous volume of water 
for plant use is a big job . . . to which Brown 
instruments lend valuable assistance. 


At each stage, Brown instruments keep 
operations in coordinated, efficient step 
with each other. A temperature controller 
on the clear well, for example, holds water 
temperature down to an effective value for 
cooling, by allowing more river water to 
enter the system when needed to counter- 
act the heat of the water returned from the 
mill. A liquid level controller also regulates 
flow of make-up to maintain a preset 


minimum level in the clear well. Other 
Brown instruments work together to give 
a continuous, clear picture of flows, liquid 
levels, and pump discharge pressures 
throughout the treatment process. 

A complete line of Brown instruments, and 
specialized, technical experience are ready 
to serve your water and waste treatment 
problems. Your nearby Honeywell sales 
engineer will be glad to discuss your appli- 
cations with you and your consulting engi- 
neer. Call him today . . . he’s as near as 
your phone. 

MINNEAPOLIS-HONEYWELL REGULATOR 
Co., Industrial Division, Wayne and Win- 
drim Avenues, Philadelphia 44, Pa. 


@ REFERENCE DATA: Write for Bulletin 1160, “Measuring and Controlling Liquid Level’... and Catalog 2320, “Flow Meters” 
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SOME FACTS 
ABOUT 

THE 

HEAT DISPOSAL 
of 

SEWAGE SLUDGE 


Even though dried sewage sludge can often be sold at from $5.00 to 
$20.00 a ton — remember that is not always the case. 

If sewage is contaminated—with grease, fiber, etc., for example— 
you may find the only thing to do is to incinerate the sludge. On the 
other hand, even though the sludge may not have the highest chemical 
analysis for fertilizer — it still can be marketed as a soil conditioner — 
thereby eliminating the ash disposal problem. 


The C-E Raymond System of Flash Drying and Incineration is the most popular . . . most versatile on 
the market today. That’s why you will find a C-E Raymond System to provide one or all of the 
following processes . . . controllably, accurately, economically: 


a? | 


Flash Dry sludge. 

Flash Dry and Deodorize. 

Flash Dry and incinerate. 

Flash Dry, Incinerate and Deodorize. 
incinerate only. 

Incinerate and Deodorize. 


Flash Dry and Deodorize in conjunction with refuse and garbage 
incineration — plus incineration of sludge if desired. 


C-E Raymond Systems now in service or on order serve an equiva- 
lent population of more than 17,000,000 people — in communities 
ranging from 6,000 to 3,600,000 in population ... in every section 
of the country, and even overseas. 

Whatever your requirements — there is a C-E Raymond System 
that will satisfy them precisely. Let one of our engineers show 
you or your consultants how this leading system of sludge disposal 
will work for you. 8-772 


COMBUSTION ENGINEERING * Raymond Division 


FLASH DRYING AND 


1315 North Branch Street, Chicago 22, Illinois * Eastern Office: 200 Madison Ave., New York 16, N. Y. 
Western Office: 510 W. Sixth St., Los Angeles 14, Calif. 
INCINERATION SYSTEMS FOR INDUSTRIAL WATER DISPOSAL 
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Ring Balance Meter 
beats the high cost 
of Permanent 
Pressure Loss! 


It works out like this: 


Using an Expensive Primary Element .. . 
10% of 100” full scale differential is 10’’ PPL 


Using a Low Cost Primary Element . . . 50% 
of 6” full scale differential is only 3’’ PPL 


The Hagan Ring Balance Meter is particularly adapted for accu- 
rate operation at full scale differentials as low as 1’’ WC, with 
any type of primary element. In many applications, by choosing 
a low cost, low differential element, with a PPL of 50% or more, 
and measuring the flow with a Ring Balance Meter, the actual 
permanent pressure loss is low. In the example shown above, it 
is only a third of the actual PPL sustained with a high cost, high 
differential primary element. Here is positive, long range economy 
... lower pumping costs result from reduced horsepower requirement. 

This is an example of how Hagan experience and engineering 
skill can reduce costs. Hagan engineers will be glad to recommend 
the most economical solution to your metering problem. 


HAGAN CORPORATION 


HAGAN 
HALL HaGAN BUILDING PrrTsBuURGH 30, PENNSYLVANIA 


weet Boiler Combustion Control Systems, Ring Balance Flow and Pres- 
meee sure Instruments ... Metallurgical Furnace Control Systems . . . 
Control Systems for Automotive and Aeronautical Testing Facilities 
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Lake Fort Smith, the Clear Creek Water System's storage reservoir. 
Filter House is in lower left foreground. 


underdrains used for 


Fort Smith’s Clear Creek Water System 


Write us for this informative 
56-page booklet on porous 
media for all fields 

of filtration and diffusion. 
t's yours for the asking. 


The Clear Creek Water System, which supplies 75,000 people in and around 
Fort Smith, Arkansas, ranks among the most modern in the Southwest. 

Soft, sparkling clear Ozark Mountain water is piped from Lake Fort Smith 
to the City’s distribution system through 23 miles of conduit. Put into service 
in 1936, the system has been expanded twice. The first addition 

was made in 1942; the second one has just been completed. 


The filter plant, located just south of Lake Fort Smith's effluent, 

has a rated capacity of L2MGD. According to Jay Medlen, Fort Smith Public 
Works Commissioner, the ALOxITE® aluminum oxide porous 

underdrains used throughout the plant have proved most successful, providing 
trouble-free, economical service. Backwash is complete, without 

mud balls. Loss of head is held to a minimum. And since there 

is no need for graded gravel support, the problem of upset beds is eliminated. 


Fort Smith deserves congratulations for its modern, efficient 

water system. Credit also must go to W’. R. Holway and Associates, Designing 
Engineers, of Tulsa, Oklahoma, who designed and built the 

original plant and the latest additions; and to the S. E. Evans Construction 
Company, of Fort Smith, Arkansas, as principal contractor for the 
furnishing and placing of 70,000 feet of 36 inch prestressed 

reinforced concrete pipe, including a 3,000 foot tunnel under the 

Arkansas River at Van Buren, Arkansas; and to 

Foresgren Brothers, of Fort Smith, Arkansas, as principal 

contractors on additional clear wells and filter plant expansion. 


CARBORUNDUM 


Dept. M-104, Refractories Div. ae Say Mae Perth Amboy, New Jersey 
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The test ofa century 





F.P.G. 
This is Lancaster, Pa., County seat 


in one of the most highly culti- 
vated farming districts in America. 


Old print showing southwest view 
of Lancaster about 100 years ago. 
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is the test that tells! 


LANCASTER installed 
cast iron water mains 
100 years ago...and 
instalis them today. 


Lancaster, Pa., has grown in 100 years from about 
12,000 population to nearly 65,000 — but it has not outgrown 
the habit of buying cast iron pipe. From four miles of water mains 


a century ago, the present distribution system has increased 
to 105 miles of pipe—all of it cast iron pipe. Services 


have grown from 2,000 to nearly 20,000. 


The word “test” means—“put to the proof’ — 
according to the dictionary. Well, 60 utilities have 
put cast iron pipe to the proof for a century — 

a test to end all tests. They installed cast iron water 
or gas mains 100 years, or more, ago that are still 

in service. Yes, the test of a century has proved beyond 
question the long life and low cost per service 

year of cast iron pipe. 

Cast iron pipe has been a rugged, long-lived product 
from the earliest days. Today’s modernized 

cast iron pipe, centrifugally cast, is even stronger, 
tougher, and more uniform in quality. And, 

where needed and specified, it is centrifugally lined 
with cement mortar to assure sustained carrying 
capacity throughout the long life of the pipe. 


Cast Iron Pipe Research Association, Thos. F. Wolfe 
Managing Director, 122 So. Michigan Ave., Chicago 3. 


This cast iron water main laid in 1835 by 


a the Bureau of Water of Lancaster is still 


ioni fter rs of service. 
The Q-Check stencilled on pipe is the Registered functioning after 119 pee ae 


Service Mark of the Cast Iron Pipe Research Association. 


od | p od FOR MODERN WATER WORKS OPERATION 
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You are 
standing at the 
bottom of a lake! 


The lake isn’t made yet, but when it is filled 
it will be the Garza-Little Elm Reservoir 
on the Trinity River in Texas. 

The outlet-works for this great flood 
control and water storage project 

stands before you. It will protect 

the Trinity River Valley for 300 miles 

to its mouth in Galveston Bay. 


Four 60- by 84-inch Rodney Hunt 

cast iron bronze-mounted sluice gates 

with Rodney Hunt hoists control 

the low-discharge flow of this huge outlet 
works rising 75 feet (not counting tower) 
above present ground level. 

The Rodney Hunt gates operate 

under heads of 25 to 48 feet. 


Specify Rodney Hunt for Sluice Gates 
and Hoists of superior quality . . . 

over 2000 combinations of standard types 
and sizes available . . . and send for 

our 232-page profusely illustrated catalog. 
A special 28-page section gives valuable 
hydraulic engineering data. Write on 

your letterhead for Catalog WCA 952. 


RODNEY HUNT MACHINE CO. 


Water Control Apparatus Division 
84 Lake Street, Orange, Mass., U.S.A. 


facturing Engineers 


Since 1840 


Rodney Hunt agents in principal cities 
throughout the United States. 





“CLEAN WATERS” 


The 1954 edition of G.E.’s 
dramatic color movie to be 
premiered at October meeting 
of Federation of Sewage and 
Industrial Wastes Associations 


General Electric’s full color, sound motion picture, 
CLEAN WATERS, which forcefully illustrates 
the dangers of water pollution, has been complete- 
ly refilmed and brought up-to-date. This public- 
service film points out the dangers to home, farm, 
and industry arising from polluted water sources, 
and outlines a permanent solution to the problem 
modern waste treatment. 


The original film——first shown seven years ago 

was viewed by more than one million people 
throughout the world and was nationally acclaimed 
by community and industrial organizations who 
utilized it in launching campaigns to clean up 
their water sources. 


This dramatic new edition of CLEAN WATERS 
can be an indispensable tool in helping you promote 
the increase of adequate sewage and waste treat- 
ment. It will be premiered at the annual meeting 
of the Federation of Sewage and Industrial Wastes 
Associations in Cincinnati, October 11-14. Be sure 
to see it. General Electric Co., Section 666-87A, 
Schenectady 5, N. Y. 


More Power lo Umerica 
GENERAL @@ ELECTRIC 
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How much for maintenance? 


In figuring the cost of a trash pump, 
what do you allow for maintenance 
. .. how much to clear out the trash 
that clogs the impeller? Will it be 
daily? Every other day? Weekly? 

Or figure it this way. What price a 
pump that won’t clog... that will 
virtually eliminate maintenance? 


That’s why you should figure the 
Fairbanks-Morse Bladeless Impeller 
Pump! Its unique whirling tube 
won't clog... there are no blades or 
projections to catch and hold trash. 

This is just one more example of 
the quality that is Fairbanks-Morse 
. . . in design, materials, workman- 


ship, a standard of quality that gives 
you more for your pump dollar. For 
pump performance you can depend 
on, rely on the world’s largest manu- 
facturer of a complete pump line. 
See your Fairbanks-Morse Branch 
or write Fairbanks, Morse & Co., 
600 S. Michigan Ave., Chicago 5, IIl. 


a FAIRBANKS-MORSE 


a@ name worth remembering when you want the best 


PUMPS + SCALES « DIESEL LOCOMOTIVES AND ENGINES « ELECTRICAL MACHINERY © RAIL CARS « HOME WATER SERVICE EQUIPMENT * FARM MACHINERY « MAGNETOS 
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SOUR 

INTEGRATED OPERATION 
PERMITS 

MAXIMUM CONTROL 

OF 

QUALITY 


Ore and Coal Mines 


Coke Ovens 


Saaat Peranece From start to finish, our wholly integrated operation makes 


it possible for us to control quality at every step. Beginning 


with our mines, quarries and blast furnaces. Ending with 
our modern casting machines and laboratories. 

Responsibility for quality rests squarely on the 
shoulders of a wholly integrated producer. He shares that 
responsibility with no one. 


Pipe Plants In addition to being able to control the quality of pipe- 
making raw materials at their sources, our Quality Control 
of pipe production gives further assurance to customers 
that the quality level of U. S. Cast Iron Pipe is in excess 
of standard specifications. Our pipe is produced to our 
own quality control specifications, more exacting than 
the established specifications under which cast iron pipe 


is normally purchased. 


U.S. PIPE & FOUNDRY COMPANY 


GENERAL OFFICES: BIRMINGHAM 2, ALABAMA 


A wholly integrated producer ... from mines and blast furnaces to finished pipe. 
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CONTINENTAL 
CAN COMPANY 


MirkS—risStic? BUTYRATE IL does 


jobs metal pipe can’t do. Often cuts 
installation costs 50% and more 


Mills Plastic III pipe weighs only about 1/10 

as much as metal pipe of the same diameter, 

yet it takes on the toughest jobs. It speeds 

installations amazingly because it can be cut 

with an ordinary hand saw, and can be 

quickly joined with Milex fittings and Mills 

Plastic III Solvent. (The simple technique 1. Wipe pipe end with Mills 
is shown at right. Flange adapter unions are Plastic 10 Selveat. 
available to adapt from S.W.P. sizing to iron 

pipe thread where required. Ask your dis- 

tributor for details, or write for new booklet 

describing all Continental Mills Plastic 

piping, tubing and fittings. 


PETROLEUM — Here's the ideal pipe for refinery 
discharge, crude oil, sour crude, salt water and 
natural gas. 

UTILITIES — Easily installed in corroded gas lines 


by push- or pull-through methods. Eliminates 
trenching and repaving. 


2. Wipe inside of fitting 
with Mills Plastic 111 Thinner. 


INDUSTRY — Successful where corrosive liquids or 
mineral depositions damage other pipe. Smooth 
walls increase flow rate. 


AGRICULTURE — I[nstalling stock watering lines, 
sprinkler systems and irrigation lines becomes a 3. Insert the pipe end into 
one-man job with Mills Plastic III. the prepared slip fitting. 


CONTINENTAL (C CAN COMPANY 


MILLS PLASTIC PIPE DIVISION 


SALES OFFICE 
100 EAST 42nd STREET, NEW YORK 17, NEW YORK 
4. The job’s done. Pipe can 


Factory: 2930 North Ashland Avenue, Chicago 13, lil. he handled fe afested 
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SIMPLE SIDE CHANNEL (inset) was built for this Worthington com- 
minutor at Klamath Falls, Oregon, because Mr. E. A. Thomas, the 
City Engineer, wanted to use the existing channel as a by-pass. 


Low installation cost swings 
Klamath Falls to Worthington 


Since the Worthington comminutor is designed so 
that raw sewage flows straight through its screen, it’s 
easily installed in a straight rectangular sewage 
channel. 

Result? Expensive masonry work is not needed, 
which makes for simplified, low-cost installation. 

This was an important factor in the selection of a 
Worthington 25C6 comminutor as part of recent 
improvements at the Klamath Falls, Oregon, Sewage 
Treatment Plant. 

This comminutor, installed downstream from a grit 
chamber and upstream from a clarifier, was lifted 


directly from its packing crate and set right in the 
channel in a minimum of time. 

Easy-to-remove cutter racks for occasional sharpen- 
ing and the built-in flood protection provided by a 
mercury seal are other advantages of the Worthington 
comminutor. 

Get all the facts and figures on the rugged 
Worthington comminutor. Check with your nearest 
Worthington district office. Or write today for new 
engineering manual on comminutors, W-317-B17. 
Worthington Corporation, Public Works Division, 
Harrison, N.J. WAS 


SEE the Worthington Corpo- 
ration Exhibit in New York 
City. A lively, informative 


display of product develop- 
ments for industry, business 


and the home. Park Avenue 
and 41st Street. Sri > 


Ac 
ALL MAJOR PUBLIC WORKS EQUIPMENT UNDER ONE RESPONSIBILITY 


Water Works Pumps ¢ Sewage Pumps © Comminutors © Vertical Turbine Pumps © Vacuum Pumps 
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-.-. put all your eggs in one basket ! 


Whether it’s water for municipality—industry—or 
farm, divided responsibility is dangerous. 
Put your eggs, all your eggs in one basket. LAYNE & BOWLER, INC, 
Layne—the world’s largest developer of ground water Memphis 8, Tennessee 
resources—offers a service that is truly unique. 
From preliminary exploration through well drilling to 
installation of equipment, you do business with one Layne Associate 
organization that assumes complete and undivided . Companies 
responsibility for the finished system. Throughout 
Wise men know that on any question that relates the World 
to water—it’s good business sense to talk first to Layne. 
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you seen an Eskimo pipe ? 
ra) _——}—___ eur sae 


Practically the only materials available to the early 
Eskimo for his pipe were bone, ivory and small twigs. 
The most primitive type of pipe was made by splitting 
a straight willow wand, removing the pith and hollowing 
out one end for the bowl, then binding the two hollowed out 
pieces to form the long stem. Mighty tough smoking 
for the Eskimo who couldn't enjoy the straight, 
clean and easy-drawing pipes made today! 


& 
é you seen a modern pit 
The Tate Process, applica- ——APPROR. 300 PT, 


i i BY-PASS LINE EXTENDS re 
ble to water, oil and gas pipe , UNE EXTENDS © NOTE SERVICE 
lines, renews old iron and steel pipe “in (MORE AHEAD OF 108 —— 7-7O-DrPASS 
A. H.. 


place” as shown here in the schematic E ; 
drawing. The Tate Process is applicable 

to pipe lines from 4” to 16” in diameter. 

Only momentary interruption to service 

is necessary while by-pass sections are in- 

stalled. 


you seen the Steel Scraper? ...1t is pulled through pipe, dislodges 
all incrustation, corrosion and tubercles, makes inside clean and 
smooth. 














you seen the Rubber Swabber ? ...1t follows the scraper and pulls 
out loosened material leaving pive clear and free of debris. 


P See , = PIPE LININGS, Inc., P. O. Box 457, Wilmington, California 
liner?...1¢ com- / ( _) Please send complete information on how to obtain 
pletes the re- new pipe line performance from my old pipe. 
newing process’ {( ) Please have one of your hydraulic engineers call 
by squeezing ce- cateaes 
ment mortar onto the 
inside of the pipe wall, 
making the surface smooth Title 
and water-proof. Liquids 
move swiftly without drag. Company 





Name 











Address 








City. 


2414 East 223rd St., Wilmington, California 
Rail Address: Watson, California 
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Another NEW Zeop0/d Installation 


Aerial view of new water purification plant, Trenton, N.J. Eastern Engineering Company—general con- 
tractors. Bowe, Albertson & Associates—consulting engineers. Lewis W. Klockner, Jr., is superintendent- 
engineer of the Trenton Water Department, which is under the jurisdiction of Mayor Donal J. Connolly. 


Trenton, N.J. Water Filtration Plant 
Chooses LEOPOLD Filter Bottoms 


To better serve its 180,000 customers, the economical solution to your underdrain 

City of Trenton has recently completed a problems, consider all the advantages 

new water filtration plant. These modern offered by Leopold. We'll be glad to supply 

facilities, built at a cost of approximately details, without obligation. 

$3,500,000, can treat 25,000,000 gallons per 

day. Head house is designed to ultimately 

accommodate a duplication of the sedimen- LEOPOLD 

tation, flocculation and filter operations. FEATURES 
For this up-to-date installation, it’s not No possible corrosion or 

surprising that Leopold Glazed Fire Clay tuheretation anywhere bs ' 

Tile Filter Bottoms were selected. Today, oe” oy ery conor ~ Ae — 

they’re successfully serving over 250 plants of wash water over entire bed * Requires only shallow 

with a daily capacity of more than 1! depth of small-sized filter gravel * Long life, efficient 

billion gallons if aia looking for jo ee 





Zeopo/o F. B. LEOPOLD CO., INC. 


2413 W. CARSON STREET, PITTSBURGH 4, PA. 
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Houston shows how to cut 
carbon handling costs 


Activated carbon for controlling the taste and odor of Houston’s 
water supply is received in carload lots at the Houston Water Puri- 
fication Plant. As shown in the diagram, the carbon is then fed in 
slurry form by Omega Rotodip Feeders, the super-accurate solution 
feeders which are specially designed for this type of service. Here 
are the advantages of this modern chemical feeding system: 


1. Reduced handling costs — carbon is dumped directly into storage 
tanks and then handled in an enclosed system to point of application. 


. Reduced construction costs—system permits below-ground storage. 


. Great flexibility — wide feeding ranges and large dosages are easily 
obtained. 


4. Simpler housekeeping — system totally eliminates carbon dust. 
5. Greater safety — fire hazards virtually eliminated. 


Carbon slurry feeding is another example of how “The Last Word 
in Feeders” save money in the feeding of chemicals. For further 
information on this and other advanced types of dry and liquid 
chemical feeders, write Omega Machine Company, 350 Harris Ave., 
Providence 1, Rhode Island. , 


Omega Duplex Rotodip Feeders for feeding and 
metering carbon slurry at Houston Water Purification 
Plant. This plant also employs Omega Gravimetric 
Feeders for alum, ferrifioc, quicklime, and soda ash. 


Chemical Building which houses Omega Rotodip 
Feeders. Arrows point to railroad siding and storage 
tank covers. Plant engineering was by Freese, Nichols 
& Turner — of Houston, Texas . . . installation by 
E. W. Bacharach, Inc., Kansas City, Mo. 


©) eG a: PEEDERS 


DIVISION OF 8-I-F INDUSTRIES, INC. @Dirccout: 
@ 


BUILDERS IRON FOUNDRY © PROPORTIONEERS, INC. 6 BUILOERS-PROVIDENCE, INC. 


FEEDERS 
CONTROLS 
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TRIDENT 1'%° and 2° STYLE 3 METERS 


LARGE pe + oat 
SMAL 


MW, 


MAXIMUM 


No proud father would argue that twins 

are as easy to take care of as one. That's 

one reason Neptune Trident Style 3 meters 

are recommended in place of compound 

meters for 1’ and 2” service lines. The 

Style 3 disc meter is accurate down to excep- 

tionally low flows, and handles high flows with 
ease. 

The simpler Style 3 meter maintains accuracy 

longer, and repairs (when necessary) are easier. 

Modern Style 3 parts fit older meters. There's 


no obsolescence . . . you modernize as you go. 


And its lower initial cost gives you a nice saving. 
So why use two meters when one will do the job? 

Style 3 meters were the first to feature a spe- 
cial pressure adjustment. In high-pressure lines, 
the outlet of the meter is throttled to prevent 
overspeeding, and in low pressure installations, 
the outlet is opened wide to minimize loss of 
head. 

Proof of the accuracy and efficiency of the 
Trident Style 3 will be found in your own testing 
equipment . . . in lower maintenance costs . . . 
and in increased revenue. 


NEPTUNE METER COMPANY 
19 West 50th Street © New York 20, N. Y. 


NEPTUNE METERS, LTD. 
1430 Lakeshore Road @ Toronto 14, Ontario 


Bronch Offices in Principol 
American and Canadian Cities 
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PROF RE, A ar SRE 


LITTLE MIAMI Sewage Treatment plant. The first of four for Cincinnati. 


Cincinnati’s New Sewage Plant 


The Little Miami Sewage Treatment Works, first of four, 
cost $6 million and has capacity for 29 mgd 


by DAVID BACKMEYER 


HE FIRST sewage treatment 

plant to serve the Metropolitan Cin- 
cinnati area was officially dedicated 
and placed in operation on October 
6, 1953. This plant, known as the 
Little Miami Sewage Treatment 
Works, was in the final stages of 
construction at that time, and actual 
plant operation on a continuous basis 
was not possible until several months 
later. 

The treatment plant, built at a cost 
of approximately 6 million dollars, 
is located on a 10-acre tract of land 
in the flood area in the eastern part 
of the City. The plant is surrounded 
by an earth dike affording flood water 
protection to an Ohio River stage of 
72 feet. 


Four Purposes of Treatment 


The treatment plant is the first of 
four scheduled for Cincinnati. The 
Little Miami works were designed 


Mr. Backmeyer is Superintendent of Cincinnati’s 
Little Miami Sewage Treatment Works. His previous 
service with the city of Marion, Indiana, covered a 
period of twelve years: four years as Superintend- 
ent of the Water and Sanitation Department, and 
eight years as Superintendent of the Sewage Treat- 
ment Plant. Prior to that, he was Chemist of the 
Richmond, Indiana Sewage Treament Plant. 


and built to meet a fourfold purpose 
incorporating the following prin- 
ciples: (a) protection of water sup- 
ply, both local and downstream; (b) 
elimination of physical nuisance in 
the receiving stream; (c) restoration 
of recreational functions as related to 
stream sanitation; and (d) compli- 
ance with restrictions imposed by law 
or agreement. 

To conform to “Treatment Stand- 


ard No. 1” of the Ohio River Valley 
Sanitation Commission, enacted April 
6, 1949, the Little Miami Sewage 
Works should accomplish the follow- 
ing : 

1. Substantially complete removal 
of settleable solids, 
Removal of roi less than forty- 
five percent of the total sus- 
pended solids. 
3. Reduction by not less than 65 


? 
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29 MILLION GALLONS PER DAY 


SCHEMATIC flow diagram illustrating units in the Little 


per cent of the biochemical oxy- 
gen demand of organic wastes, 
provided, however, that when- 
ever conditions permit, such 
lesser degree of reduction of 
biochemical oxygen demand, 
but not lower than 35 per cent, 
may be applied to organic wastes 
if as a result there will be no 
impairment in the Cincinnati 
Pool of a water quality stand- 
ard of 4.0 parts per million of 
dissolved oxygen at the bottom 
of the oxygen sag in the Ohio 
River below Cincinnati. 


The treatment works have been 
planned primarily for sedimentation, 
with provisions to enable variations 
in the degree of treatment as needed 
to meet the requirements set out 
above. This may be done with or 
without the use of chemicals. 

The present design further contem- 
plates chlorination of influent and ef- 
fluent, when necessary, and includes 
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facilities for elutriation, filtration, and 
incineration of digested sewage sludge 
solids. Effluent from the plant is dif- 
fused into the Ohio River through 
a submerged outfall sewer. 


Treatment Plant Described 

Specifically, the treatment works 
consists of : 

Sewage pumps served from the 
Little Miami Interceptor, protected 














FLOCCUL ATION 
SETTLING TANKS 


c= GAS 
Gm SLUDGE 


RAW SEWAGE 
TREATED EFFLUENT 


Miami Plant. 


by bar grates and housed in a pump 
building. 

Grit removal tanks equipped for the 
mechanical removal, washing and ele- 
vation of the grit to trucks for trans- 
port to fill areas (within or outside 
the plant area). 

Screenings Comminutors, chemical 
handling and dosing equipment, Ven- 
turi meter, chlorinators and blowers, 
all located in a chemical building 


TABLE | 
Characteristics of sewage treated at Little Miami plant 





Flow 


Raw Sewage 


Grit Screenings 





Tot. Sol. 


944 
877 
861 
809 
1132 
766 


898 


Sus. Sol. 


281 
310 
378 
331 
609 
272 


364 


mgd 
10.34 
10.70 
13.03 
13.56 
11.46 
14.35 


12.24 


C.F./M.G. Wet Lb./M.G: 


2.97 213 
3.11 219 
2.72 176 
4.18 154 
3.89 149 
0.78 116 


2.94 


BO.D. 


185 
259 
258 
227 
360 
119 


235 


pH 


7.4 
7.3 
YP 
7.4 
7.3 
Pee 


171 











ADMINISTRATION building 


Houses plant office (first floor ) and laboratory ‘second floor). 


which, also, will provide storage for 
chemicals, machine shop facilities and 
plant truck garage space. 

Aerated channel leading from the 
chemical building to the flocculation- 
settling tanks. 

Flocculation-settling tanks equipped 
with paddle wheels for flocculation, 
and with sludge removal mechanism 
in both the flocculation and the set- 
tling areas, and having sludge pumps 
located in an adjoining chamber. 

Sludge digestion tanks providing 
exterior heating of the fresh and/or 
recirculated sludge, and including gas 
collection equipment connected to a 
gas holder and gas building which 
will house gas boosters and controls. 

Sludge disposal facilities inclusive 


SLUDGE disposal building 


Vacuum filters and sludge incinerators are in this building. 
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of elutriation tanks for sludge and 
supernatant, and vacuum filters and 
sludge incinerators grouped in or ad- 
joining a sludge disposal building 
which also will house grounds drain- 
age pumps. 

Future expansion for secondary 
treatment facilities should they be- 
come necessary. 

Enclosure and protection of the 
project area with flood protection 
dikes. 

An administration building with 
laboratories, administrative office, and 
service accommodations. 


Present Sewage Loadings 
The Little Miami Valley area 
served by the plant is approximately 


CHEMICAL building 


Chlorinators and chemical feeders, comminutors 


and shop are here. 


27 square miles. It incorporates a 
population of about 120,000 persons. 
Gaugings of the tributory sewage 
prior to plant construction indicated 
a flow of 18.0 mgd, with suspended 
solids of 270 ppm, and B.O.D. of 250 
ppm. The plant design is based on 
a sewage of this strength and con- 
templates a future 1980 dry weather 
flow of 29.0 mgd. A second and much 
larger plant, with design capacity of 
120 mgd to serve the highly indus- 
trialized Mill Creek Area, is now 
under construction and should be 
completed in 1958. 

\lthough operational data avail- 
able to date may not be too reliable, 
it is probably indicative in some re- 
spects of the present plant loadings. 


GAS storage sphere 


Administration building and one of two grit chambers. 
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SLUDGE HEATING units and control equipment 


The figures given in Table 1, cover- 
ing the first six months of 1954, will 
serve to show the type of sewage 
presently being treated at the Little 
Miami Plant. 

Some reservations should be made 
for those inconsistencies, as they al- 
ways result from placing a new plant 
in operation. It was during the period 
noted above that a great many of the 
“new plant bugs” were eliminated or 
solved. In reviewing briefly the first 
eight months of operation, several 
significant factors may be worthy of 
mention. 

In October of 1953, when the first 
raw sewage was pumped to the grit 
chambers and primary settling tanks, 
the general contractor’s crew was 
busily engaged in completing work 
normally associated with a construc- 
tion job of this magnitude. As a re- 
sult, operational procedures were al- 
tered and adjusted to conform to the 
requirements of the construction 
work. This was particularly true dur- 
ing the first three months of opera- 
tion—October, November and De- 
cember of 1953. Throughout this 
breaking-in period much of the test- 
ing and adjusting of the mechanical 
and electrical equipment was com- 
pleted. 


Personnel Training Plan 


With the exception of two admin- 
istrative personnel, the staff employed 
to operate the plant had no experi- 
ence in the operation of a sewage 
treatment plant. Many of the plant 
positions, particularly those related 
directly to operation, were filled 
through the City Civil Service prior 
to starting the plant. This arrange- 
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ment enabled supervisory personnel to 
conduct training courses and in-the- 
field instruction classes to better ac- 
quaint the men with the basic func- 
tions of the various treatment units. 

A comprehensive instruction man- 
ual was prepared as an aid in the 
schooling work. Periodic written ex- 
aminations were given both to empha- 
size the shortcomings of those en- 
gaged in the teaching program, and 
at the same time to provide a com- 
petitive incentive for better work on 
the part of the students. 

Without minimizing the value and 
importance of the technical informa- 
tion available from short course 
schools and text books, our experi- 


ence would indicate the best way to 
teach sewage treatment plant opera- 
tion to new personnel is by having 
them actually perform the necessary 
routine duties as the plant is first 
placed in operation. Although this 
system might seem to be somewhat 
costly at times, serious mistakes can 
usually be avoided by proper super- 
vision, and the lessons thus learned 
by the new individual are not soon 
forgotten. 


Problems of Operation 


The development of normal opera- 
tion in the sludge digestion system at 
Little Miami was accomplished with 
much difficulty. Although two of the 
four sludge digesters were immedi- 
ately brought up to a temperature of 
90°F by burning fuel oil in the Pa- 
cific Flush Tank sludge heaters, first- 
stage acid digestion produced a high 
concentration of volatile acids in both 
primary digestion tanks, and fermen- 
tation of sludge solids came to an 
abrupt halt. The gas produced dur- 
ing the acid stage contained 80 per 
cent carbon dioxide. The final solu- 
tion to this interesting yet rather in- 
volved problem is a long story. 

Proper digestion was established 
approximately nine months after the 
digesters were first placed in opera- 
tion, and after several hundred vola- 
tile acid tests were made. One of the 
tanks was “seeded” with digested 
sludge from a nearby plant, once the 
first attempt at starting without 
“seed” was written off as a complete 
failure. 

Five raw sewage pumps are located 
in the main pumping station at the 
plant. Each pump delivers 15.0 mgd, 





accounting for a total capacity for 
storm water pumpage of 75 mgd. 
With the present dry weather flow of 
about 14.0 mgd, intermittent pump- 
ing occurs for several hours during 
the night. This condition has created 
a serious problem of sewage sampling 
which is currently under study, but is 
yet to be resolved in a satisfactory 
manner, Sewage samples are collected 
at hourly intervals, and the analytical 
work in the laboratory is done on 
composite samples. 

During the first seven months of 
plant operation excessive amounts of 
extremely fine sand passed through 
the grit basins and formed banks in 
the aerated feed channel discharging 
to the primary settling basins. These 
accumulations eventually covered the 
precision aeration tubes, and resulted 
in a complete plant shut down while 
the feed channel was drained and 
cleaned. The source of this waste 
(thought to be foundry core sand) 
is being investigated by the Industrial 
Waste Division of the Sewage Dis- 
posal Section. Appropriate action to 
stop the discharge of such material 
to the sewers will be taken in accord- 
ance with the regulations of the In- 
dustrial Waste Ordinance. 

The vacuum filters and _ related 
equipment provided for the dewater- 
ing of digested sludge, and for sub- 
sequent burning of sludge cake in the 
incinerators has been tested in a rather 
limited manner. When sufficient di- 
gested sludge becomes available 
(probably October and November 
this year), more comprehensive op- 
erations will be carried out with the 
sludge disposal system. Present plans 
call for complete burning of the 
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FLOW METER and two gravimetric alum feeders 


sludge filter cake. The ash is to be 
disposed of in a low area on the plant 
site. 

Thirty-two persons are currently 
employed at the Little Miami Works. 
Their classifications are as follows: 
superintendent, assistant superinten- 
dent, sewage plant chemist, senior 
stenographer, junior laboratory tech- 
nician, cleaner, maintenance foreman, 
maintenance machinist, electric in- 
strument man, three firemen, two la- 
borers, truck driver, thirteen sewage 
plant operators and four operation 
foremen. 


Plant Contractors 


The principal contractor for the 


VACUUM filters, two of the four units 


treatment plant was the James Mc- 
Hugh Construction Company, Inc., of 
Chicago, Illinois, who performed the 
work required under Contract No. 3. 
In addition to this work, the scope 
of the project incorporated several 
other important contracts. 

Contract No. 1 with General 
American Transportation Company 
covered the furnishing of the four 
Conkey Vacuum filters and appurte- 
nant equipment items. Installation of 
this equipment was done by McHugh 
Construction Company, Inc. 

The two-multi-hearth incinerators 
were furnished and installed by 
Nichols Engineering and Research 
Corporation under Contract No. 2. 
Both of these latter contracts were 
let approximately one year prior to 
the time Contract No. 3 was signed. 

The furnishing and installing of 
laboratory furniture and equipment 
under Contract No. 4, was awarded 
to Kewaunee Manufacturing Com- 
pany of Adrian, Michigan. 

Unusual Features Provided 

Several interesting and unique con- 
struction features incorporated in the 
Little Miami plant are deserving of 
special mention. Process water to be 
used in the plant for the elutriation of 
digested sludge, the feeding chlorine 
to the sewage, and as seal water for 
the pumps, is furnished from two 
ground water wells, each about 80 ft. 
deep, and with aggregate capacity of 
500 gallons per minute. 

The roofs of two of the buiidings 
are constructed to serve as emergency 
storage space for electric motors and 
related equipment, should extreme 
high water conditions necessitate the 
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MULTI-HEARTH incinerators to burn dewatered sludge 


CINCINNATI'S NEW SEWAGE PLANT 


ten 


flooding of the plant proper. Although 
the frequency of a flood that would 
top the dike is once in eighty years, 
special hatches, cranes, and hoists 
have been provided for emergency 
use. 

The buildings and structures lo- 
cated inside the dike-enclosed area are 
built on piling designed to give bear- 
ing stability and uplift protection 
against ground water and flood con- 
ditions. A total of 75,000 lineal feet 
of concrete piling was placed for this 
purpose. The buildings are of stone 
trim, in keeping with the architec- 
tural style of other Cincinnati munici- 
pal buildings. Aluminum windows and 
doors have been used throughout, and 
tile walls have been utilized exten- 
sively in the superstructure. Shower, 
locker and toilet rooms are provided 
in each of the five principal buildings. 

Landscaping of the grounds, a part 
of Contract No. 3, included the plant- 








Equipment Inventory—Cincinnati’s Little Miami Sewage Treatment Plant 


Elevator with a carrying capacity of 2000 Ib 
at speed of 100 ft. per minute by Westing- 
house Electric Corp 


333 K.V.A., 13.2 KV/480V transformers by 
Westinghouse Electric Corp 

72 ton capacity double girder crane by 
Abell-Howe Co 


Detritors, 40°x40’, equipped with revolving 
scrapers and reciprocating rake by Dorr Co 
Comminutors, 30 M.G.D. each by Chicago 
Pump Co 


Alum Feeders, Dry Feed machines of !0 to 
1000 Ib. per hr. each by Omega Machine Co 


Solution feed vacuum chlorinators—4000 Ib 
per 24 hrs. capacity each by Wallace G 
Tiernan Co., Inc 


Chiorine Evaporators, electr.cally heated, 
capacity each 6,000 Ib. per 24 hrs. by Wal 
lace G Tiernan Co., Inc 


Platform scale 8'x6’, capacity of 6 tons by 
Howe Sca e Company 

Venturi-meter, 66''x33", range 8 to SO 
M.G.D. by Builders Providence, Inc 


Rotary blowers, 600 C.F.M. each, against 4 
Ib. pressure by Roots-Connersv lle Blower 
Corp 


54—Air diffuser tubes by Chicago Pump Co 


Flocculation units, paddle type, in 4 tanks 
41'x61'x14.75' deep, by Link-Belt Co 


Stra.ght line sludge collectors operating be- 
neath flocculators by Link-Belt Co 


Straight line sludge and scum collectors, 
operating in 4 primary settling tanks 40'x 
124'x12.5' deep, by Link-Beit Co 


-Straight line sludge collectors, operating in 
two |2'«45'x!2° deep elutriation tanks, by 
Link-Belt Co 


Sludge heaters, 750,000 b.t.u. per hour each 
by Pacific Flush Tank Co 


Digestion tanks—65' dia. 26’ sidewall depth 
with floating covers by Pacific Flush Tank 
Co 


1—Gas holder, 36’ dia., providing storage for 
49,000 cu. ft. at 29.9 p.s.i. by Chicago 
Bridge G Iron Company 


1—ferric Chloride Storage tank, 108" dia. and 
shell length of 24 ft., 12,000 gal. capacity 
by American Boiler G Ta~k Co 


4—Conkey vacuum filters, 6’ dia. x 8’ (150 sq 
ft. surface) by General American Transpor - 
tation Corp 


3—Vacuum Pumps, ea. 600 c.f.m. by Worthing- 
ton Pump G Machinery Co 


3—Filtrate Pumps ea. 70 g.p.m. by Worthing- 
ton Pump G Machinery Co 


3—Rotary positive displacement blowers ea. 60 
c.f.m. at 2 Ib. pressure by Roots-Conners 
ville Blower Corp 


1—Bucket elevator, 500-3000 G.P.H. by Sy-Co 
Corp 


42—Lineal ft. of 48” and 87 lineal ft. of 30° 
sludge belt conveyor by Link-Beit Co. 


1—Sludge weighing mechanism of 5 ton per 
hour capacity by Builders Providence, Inc. 


2—Multihearth incinerators 14'-3" diameter, 
5 hearths, each 45 tons dry solids (60% 
combustible) daily capacity, with appur- 
tenances by Nichols Engineering G Re- 
search Corp 


1—Ash spiral conveyor, elevator, and storaj2 
bin by jeffrey Mfg. Co 


1—Ash conditioner, capacity of 25 tons per 
hr. of dry ash by United Conveycr 


23—Sluice Gates, varying from 8” to 60” x 60” 
by Chapman Valve Mfg. Co 
39—Check valves, varyi from 1" to 16" by 

Chapman Vaive Mfg. Co 


143—tubricated Plug Valves, varying from |" 

to 10” by Merco Nordstrom Co 
347—Gate Valves varying from |" to 36” by 
Kennedy Valve Co 


5—Monorail Systems, 3-10,000 Ib. capacity 
and 2-4000 Ib. capacity by E. W. Busch- 
man Co 


2—Deep well pumps. 250 g.p.m. at 90 ft. head 
by A. O. Smith Corp 


2—Bucket elevators, 667-4000 GP.H. and 
833-5000 G.P.H. by Jeffrey Mfg. Co 


3—Peerless automatic gas boilers, steam space 


2—Combination boilers by Weil-McLain and 


2—Boilers by 
13—Motor driven forced ventilation fans and 
| — Industrial 


1—Raw water pneumatic tank, 72” dia. and 


3—Gas Boosters capacity 140 cu. ft. per min- 
2—Gas compressors, 
4—Gas Meters, 


2—Gas Meters, Emco No. 4 12, 


1—Gas Meter, Emco No. |, 


1—Gas Rotary Meter, capacity of 


5—Angle Flow Pumps 


6—Sump drain. 


2—Primary sludge scru-peller pumps, ea. 150 
3—Ground drainage pumps, 
2—-Sludge Circulation trash pumps, capacities 
2—Sludge trash pumps, capacity 500 and 1500 


2—Water Supply and Elutriation split-casing 


Laboratory furniture, benches and cabinets, by 


heating by Eastern Foundry Co 


fired by gas and oil burners by S. T. John- 
son Co. 


Weil-McLain and fired by oil 
burners by S. T. Johnson Co 


exhausters by American Blower Corp 


vacuum cleaning system by 


Spencer Turbine Co 


16’ long, by Old Dominion Iron G& Steel 


Corp. 


ute by Buffalo Forge Co. 


capacity 40 C.F.M. at 


29.9 p.s.i. by Nash Engineering Co 


Emco No. 5 by Pittsburgh 


Equitable Meter Co 


capacity 5000 
cu. ft. per hr. by Pittsburgh Equitable 


Meter Co 


capacity 400 cu. 
ft. per hr. by Pittsburgh Equitable Meter 
Co. 
15,000 cu. 
ft. per hr. by Roots-Connersville Blower 
Co 


10,100 g.p.m. capacity 
each by Fairbanks-Morse G Co 


and supernatant pumps, ca- 
paci‘ies 2-100, and 4-200 g.p.m. by Nash 
Engineering Co 

g.p.m. by Chicago Pump Co 

1500, 3000, and 
4500 g.p.m. by Fairbanks-Morse Co. 


each 400 g.p.m. by Fairbanks-Morse & Co. 
g.p.m. by Fairbanks-Morse G Co. 


pumps, capacity 250 g.p.m. and 420 g.p.m. 
by Fairbanks-Morse G Co. 


Kewaunee Manufacturing Co 
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ing of 23 trees, 405 shrubs, 714 vines, 
and all the required seeding and sod- 
ding. In addition 27,640 Hall's Jap- 
anese Honeysuckles were planted on 
the slopes of the earth dike to pro- 
vide a dense cover and give protec- 
tion against erosion. Land area for 
future expansion of treatment fa- 
cilities is available at the North end 
of the present plant grounds. 
Sewage Pumping Equipment 
Approximately 15 per cent of the 
sewage to be treated at the Little 
Miami Plant will be pumped from a 
separate pumping station on Kellogg 
Avenue, south of Delta Avenue. The 
intercepted dry weather flow from 
the Delta Avenue combined storm- 
sanitary sewer is screened by Com- 
minutors and pumped by one or a 
combination of three raw sewage 
pumps, each rated at 3.0 mgd capa- 


Advanced Training Courses 
Offered by U.S.P.H.S. 
At Cincinnati 

The Sanitary Engineering Center, 
with headquarters in Cincinnati, Ohio, 
has the primary responsibility in the 
Public Health Service for the con- 
duct of research and investigations 
in the field of environmental sani- 
tation and water pollution control. 
As a part of its program, the Center 
also conducts training activities cov- 
ering the fields of radiation hygiene, 
water pollution control, sewage and 
waste treatment, and water purifi- 
cation. 

The technical training courses of- 
fered at the Center are designed for 
professional personnel from State and 
local health departments, water pol- 
lution control agencies, the Public 
Health Service, and other govern- 
mental units. Industrial representa- 
tives who are cooperating with these 
agencies also are eligible to attend. 
Following are advanced training 
courses now planned: 

September 15-17: 
in Fluoride Analysis. 

September 29-October 1: Sem- 
inar on Individual Household Sew- 
age Disposal Systems. 

November 29-December 10: Ad- 
vanced Training for Sanitary 
Chemists in Water Pollution In- 
vestigations. 

January 10-14: New Techniques 
in the Bacteriological Examination 
of Water. 

February 16-18: Short Course in 
Phenol Determinations. 

March 7-18: Advanced Training 
for Sanitary Engineers in Water 
Pollution Abatement Programs. 

May 16-20: Aquatic Biology 


Short Course 
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city. A regulator chamber will con- 
trol the flow to the pump wet well 
during storm water run-off periods. 

The pump building, a five-story 
structure with circular lower section 
30 ft. in diameter, is 67 ft. high, and 
is located so that only the top story 
is above grade and visible from the 
street. The force main, a 24-in. cast 
iron line, connecting the Delta Ave- 
nue Pumping Station to the Little 
Miami treatment plant was built by 
W.P.A: in 1940. 

Most of the sewage entering the 
treatment plant flows through the 
Little Miami interceptor. This sewer 
has a diameter of 6 feet, and was built 
in 1939. In November 1952, the 


me, 


Penker Construction Co. was awarded 
a contract to build the Delta Avenue 
Pumping Station and the Duck Creek 
Regulator. The latter structure pro- 
vides a physical connection between 


Training. 

May 23-25: 
trial Wastes. 

June 6-10: Short Course in Air 
Pollution Problems. 

Dates are to be announced for 
an Emergency Sanitation Training 
Course which will be scheduled if 
sufficient requests are received. 

For complete details write to 
V.G. MacKenzie, Officer in Charge, 
Sanitary Engineering Center, Cin- 
cinnati 26, Ohio. 


Bioassay of Indus- 


Cleveland's Industrial 

Wastes Problem Being 

Tackled by Case Institute 
$150,000 Fund Largely Industry’s Contribution 


Case Institute of Technology has 
entered upon a three-year program of 
study and research looking to the most 
satisfactory and economical methods 
of solving the problem of industrial 
pollution in the Cleveland area. 

The program, proposed by Case as 
a service to Cleveland industry, was 
studied and endorsed by the special 
Committee on Industrial Wastes of 
the Cleveland Chamber of Commerce, 
which received the encouragement of 
the Ohio State Dept. of Health in its 
deliberations. 

Funds to support the initial three- 
year program have come from a num- 
ber of Cleveland’s larger industries 
and from supplementary funds from 
Case Institute to provide a total of 
$150,000 as a starter for the three- 
year period. 

The new work will be conducted 
under the direction of Prof. Geo, E. 
Barnes in the Dept. of Civil Engineer- 
ing at Case, and centered in the pres- 
ent Laboratory of Sanitary Engineer- 
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the old existing Duck Creek inter- 
ceptor and the new Little Miami in- 
terceptor, as well as storm water di- 
version to the Little Miami River. 

The engineering and supervision 
for construction of the Little Miami 
treatment plant was handled coopera- 
tively by the consulting engineering 
firm of Havens and Emerson, Cleve- 
land, Ohio, and the City of Cincin- 
nati. City engineer T. J. Montgomery 
and principal construction engineer 
Charles C. Bolton, were in charge of 
supervision for the City. Final ap- 
proval of all equipment and work- 
ing drawings was consummated by the 
Sewage Disposal Section of the office 
of the City Engineer. Approximately 
2300 drawings were reviewed and ap- 
proved during the course of the con- 
struction period. A. D, Caster is prin- 
cipal engineer of the Sewage Disposal 
Section. 


ing where industrial waste studies 
have already been conducted, and 
which will now be further enlarged, 
equipped and staffed for the consider- 
ably enlarged undertaking. 

Among the objectives already set 
for the Case Institute program is that 
of determining to what extent various 
industrial wastes can be assimilated by 
existing processes of sewage treatment 
—i.e., disposed of through municipal 
sewers and sewage treatment plants, 
with or without enlargement of the 
latter, or requisite changes in proc- 
esses employed in municipal sewage 
treatment in order to care for increas- 
ing industrial waste loadings. 

It is pointed out by Case authorities 
that this new undertaking comes at a 
particularly appropriate time when 
the new Water Pollution Control Act 
of Ohio is requiring industry to get 
down to serious business in reducing 
stream pollution, while operating un- 
der temporary permits providing max- 
imums in respect to waste discharges 
by individual industrial plants or fac- 
tories to specific water courses. 


Merle J. Trees Dies: 
CB&I Chairman 

Merle J. Trees, 71, Chairman of 
the Board of Chicago Bridge & Iron 
Company, died on August 6 in Chica- 
go, Illinois. Mr. Trees started as an 
estimator and contractor for Chicago 
Bridge in 1910, and in 1945 was made 
Chairman of the Board, 





Talent for Success 
Attaining success is nothing more 
than what you can do well. And, with- 
out thought of fame, doing well what- 
ever you do, 
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by GEORGE L. HALL, Sanitary Engineer, 
Baltimore, Md. 


N MANY states a serious problem 

has developed during recent years 
in raising funds for the construction 
of municipal sewer systems and/or 
sewage treatment plants. Many mu- 
nicipalities, particularly the smaller 
ones, where such projects are con- 
templated either voluntarily or under 
pressure from state water-pollution 
control agencies, have found that the 
cost of constructing these works is 
either beyond the financial ability of 
the municipality or the annual charges 
to amortize the bonds and to operate 
the project place an undue burden 
upon the local taxpayers. To a certain 
extent this condition is the result of 
high construction costs when com- 
pared with those obtaining in earlier 
years. Furthermore, no financial aid 
is now available from the federal gov- 
ernment ; and, as the taxable bases of 
many municipalities are still too low, 
the cost of these projects in relation 
to the taxable bases is high. 

In some instances on record, costs 
for sewerage improvements have 
ranged anywhere from 15 percent tu 
more than 35 percent of the taxable 
basis. Under such conditions, there- 
fore, it would be difficult, if not im- 
possible, to float a bond issue for the 
project; or, if bonds were sold they 
would carry such a high rate of in- 
terest that a heavy financial burden 
would be imposed upon the taxpayers. 


Current Methods of Financing 
Sewerage Projects 


The methods generally used for 
financing sewerage projects are many 
and varied in different sections of the 
country. Bonds may be amortized by 
income derived from front-foot bene- 
fit charges; sewer-service charges; 
ad-valorem taxes; sewer rentals: a 
charge based upon the computed or 
metered quantity of water used or the 
amount of the water bill: the number 
and kind of plumbing fixtures in use; 
upon any other factor affecting the 
use of the sewerage system; or upon 
any combination of these charges. In 
the long run the total annual cost to 
the individual property owner is ap- 
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proximately the same regardless of 
the method used for raising funds for 
bond-amortization purposes. It is evi- 
dent, at least in some states, that a 
degree of financial aid must be given 
to many municipalities if real prog- 
ress is to be made in correcting stream 
pollution resulting from the discharge 
of raw or inadequately treated sewage 
into nearby watercourses. Some states 
have participated in such a program 
of financial assistance in an endeavor 
to meet these needs by offering 
grants-in-aid for the preparation of 
contract plans and specifications for 
sewerage projects. Such a program 
has considerable merit but, in the 
writer's opinion, does not go far 


My main purpose in writing this 
article is simply an endeavor to pro- 
mote the idea of a state-wide clean- 
stream program. Since the water- 
courses within the boundaries of a 
state are either owned by the state or 
are under its control, the 
maintaining them in a clean condi- 
tion, it seems to me, should be shared 
in part at least by all of the state’s 
population. It is probably true that in 
most states the residents therein, or 
the majority of them, make use of 
the streams in one way or another 
and it does not appear too illogical 
that they should assist in a small way 
in the clean-stream program. 

It might be argued by some that 
the gasoline tax for state highway 
construction is not a fair tax in that 
many of the taxpayers never have 
the opportunity of using certain of 
the improved roads which their 
money has helped to build. This tax, 
however, makes it possible to under- 
take a state-wide highway improve- 
ment program which is of benefit to 
all persons using the state highway 
system. 

The plan suggested in this article 
is one which will permit some of 
the groups which have been most 
articulate in demanding clean streams 
to have the opportunity to participate 
in a small way in an overall state- 
wide stream improvement program. 


—G. L. H. 


cost of 


Financing Municipal Sewerage 


A suggested method by which those most benefited 
may participate in financing sewerage projects 


enough in promoting a clean-stream 
program. Actually, the cost of engi- 
neering is a relatively small part of 
the over-all cost of the project. 

The foregoing is, perhaps, just an- 
other statement among the man) 
which have appeared in the past de- 
crying the situation existing among 
municipalities faced with sewerage 
problems, but most of which do not 
seem to offer much that is really new 
in the way of a solution, 

The result of a long association 
which the writer has had with many 
municipal authorities, seriously striv- 
ing to solve the local stream-pollution 
problem, have shown that financial 
aid for the construction of sewerage 
projects is necessary if this objective 
is to be attained. Furthermore, faster 
progress will be made in accomplish- 
ing a realistic solution if a practical 
plan of financial aid can be devised. 


Possible Sources of Financial Aid 


Rather than securing aid from the 
federal government, as was the case 
some years ago, with many states hav- 
ing only a part of the total paid by the 
taxpayers to the federal government 
returned to them for the construction 
of public works projects, would it 
not be more advantageous for each 
state to independently raise funds in 
some manner to assist its political 
subdivisions in carrying out a state- 
wide clean-stream program? All but 
a fractional percent of funds so 
raised would then be available for 
financing the construction of the most 
needed sewerage projects. This broad- 
ened concept of responsibility of the 
citizenry of a state as a whole, for 
stream conditions within its own bor- 
ders, is but a substitution of the au- 
thority exercised by the federal gov- 
ernment when it offered grants-in-aid 
to governmental subdivisions, except 
that in this case the state would raise 
and grant its own funds to its own 
municipalities. 

If a state-wide clean-stream pro- 
gram were established by the proper 
state authority, it would be possible 
for each state to undertake a long- 





range plan for cleaning up pollution 
of streams. A precedent for state- 
wide financing of public improve- 
ments is found in highway building. 
Practically all states pay for a large 
part of the highway-construction pro- 
gram within their boundaries with 
funds derived from a gasoline tax. In 
many states the construction of 
schools is financed, in part, with state 
funds. The streams of the state are 
widely used by practically all of its 
citizens for many recreational pur- 
poses, including fishing and, in some 
of the tidewater states, for shellfish 
propagation. Beneficial results would 
accrue to all of these uses and to 
others, if sewage pollution in the 
watercourses were relieved. Is it not 
equitable, then, that the users of these 
streams should help to keep them in 
good condition just as do the users of 


the state highways ? 


One Direct Source of Funds 


An example of how funds might be 
raised to provide aid to correct sew- 
age pollution, which would seem to 
the writer to distribute the financial 
load in a more equitable manner so 
that all users of the streams would 
contribute toward this end, is illus- 
trated in the following: 

Assume that an average-size state, 
on tidewater, which has a taxable 
basis of five billion dollars, issues 
100,000 fresh-water fishing licenses 
and 60,000 hunting licenses each year, 
and has an annual production of 2,- 
000,000 bushels of shellfish from its 
tidal waters. If the state tax rate is 
increased one cent, and fifty cents is 
added to each fishing and hunting li- 
cense and a two-cent tax is levied on 
each bushel of oysters, an annual sum 
of $620,000 would be raised. 

Allocations from this fund, in the 
form of annual grants-in-aid to mu- 
nicipalities, could be made to assist 
them in amortizing bonds for the con- 
struction of systems of sewers and/or 
sewage treatment plants. Under this 
plan, it is suggested that not more 
than 50 percent of the annual bond- 
service charges be given to any mu- 
nicipality. The total amount of each 
grant should depend upon the finan- 


D. P. Schiesswohl Becomes 
FS&IWA Executive Assistant 


Donald P. Schiesswohl of Jackson- 
ville, Florida, became Executive As- 
sistant in the headquarters staff of 
the Federation of Sewage and Indus- 


trial Wastes Associations effective 
August 16. This position was newly 
created by the Federation Board of 
Control. 


FINANCING MUNICIPAL SEWERAGE 


cial condition of the prospective 
grantee. As the maximum grant 
would be equal to approximately one- 
half of the interest and retirement 
charges for each bond issue, the total 
annual sum that would thus be made 
available to finance bonds for state- 
wide sewerage projects would be a 
tidy $1,240,000. 

Assuming that 342% 40-year serial 
bonds are to be issued and that each 
municipality is given a maximum 
grant of 50 percent, sewerage projects 
totalling in cost approximately $26,- 
000,000 could be financed. This total 
is a minimum figure as the grant-in- 
aid to each community participating 
in the plan would not necessarily 
amount to as much as 50 percent of 
the annual charges because some mu- 
nicipalities are in much better finan- 
cial condition than others. 

The plan suggested thus far for the 
state’s part in the raising of funds 
for the state-wide clean-stream pro- 
gram, is not applicable throughout the 
country. Annual assessments for 
many other recreational uses of a 
state’s waters are available, but in this 
discussion no attempt is made to 
point them out. 

In the fiscal year of 1953 nearly 
15,000,000 hunting licenses were sold 
by the 48 states, according to the 
U.S. Fish and Wildlife Service, and 
it is probable that almost as many 
fresh-water fishing licenses were is- 
sued. Relieving the streams of the 
country from sewage pollution would 
make more streams available for fish- 
ing and other recreational uses and 
would provide an opportunity for 
those using the streams to participate 
in a small way in the over-all pro- 
gram on a state-wide basis. 

Sewered communities have only 
one way to take care of sewage ; that 
is by discharging it into the nearest 
watercourse. The required degree of 
sewage treatment depends upon many 
factors, but mainly upon the ability 
of the stream to assimilate the sew- 
age effluent and the down-stream 
uses that are made of the stream. It 
is not always possible, however, for 
all communities to provide the re- 
quired degree of treatment because 


Mr. Schiesswohl comes from the 
Bureau of Sanitary Engineering, 
Florida State Board of Health where 
he has been a sanitary engineer for 
several years. Up until recently he 
was assistant to the chief of the Sew- 
age and Industrial Wastes Section of 
the Bureau. 

He holds membership in the Ameri- 
can Society of Civil Engineers where 
he was active in the Florida section 
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of financial limitations. A state-wide 
program under which the carrying 
charges for sewage works bond is- 
sues are reduced 50 percent, would 
provide a real incentive to correct sew- 
age pollution of streams and, at the 
same time, would be of material as- 
sistance to the stream pollution au- 
thorities in carrying out their respon- 
sibilities. 


Advantages to be Realized 


Some of the advantages of the 
state-wide clean-stream program plan 
are: 

1—A long-range program could 
be undertaken without delay. 

2—Participation in a program 
would be shared by all of the 
citizens of the state. 

3—A lower interest rate on sew- 
age works bond issues would 
presumably result with state 
participation in the plan. 

4—A maximum reduction of 50 
percent in the annual carrying 
charges for the bond issues 
would inure to the participat- 
ing municipalities. 

5—It is believed that many more 
municipalities, where the con- 
struction of sewerage projects 
is needed, would more will- 
ingly undertake them without 
the often needed pressure 
from pollution-control agen- 
cies. 

As the taxable basis of the states 
increase, more funds would be made 
available to carry out the plan and, 
since a delay would occur before all 
of the income is allocated, more con- 
struction than the estimated $26,- 
000,000 could be undertaken. 

The plan here presented provides 
a means for a solution of the present 
serious difficulties in which officials 
of many municipalities find them- 
selves when faced with financing sew- 
erage projects. It permits the par- 
ticipation of all of the state’s popula- 
tion, with greater participation by 
those standing to gain most from 
cleaning up intra-state stream pollu- 
tion, 


WeSW 


having been a vice-president and edi- 
tor of the section’s news-letter. He 
is a registered professional engineer, 
a member of the Florida Engineering 
Society and of Phi Kappa Phi. 

Prior to coming with the Florida 
State Board of Health, Mr. Schiess- 
wohl held the position of assistant 
professor in sanitary engineering at 
the University of Kansas, 
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Loss of Head 


The Fifteenth in a Series 


by GEORGE E. SYMONS, Ph.D., Consultant & Technical Editor 


Larchmont, N. Y. 


N WATER WORKS practice, 

there are many times when an engi- 
neer or operator is confronted with 
a problem in loss of head. Therefore, 
it is important to know something 
about the subject. 


A... Fundamentals 


1. . HypRODYNAMIC PRINCIPLES 


a. From the general principles of 
hydrodynamics (flow of liquids), it 
was learned that power or energy in 
flowing fluids exists because of ele- 
vation, velocity of movement, applied 
pressure, or any combination of the 
three 

b. Each of these causes of energy 
can be converted into the other two 
and any one of these three energy 
producing factors can be expressed 1n 
terms of head, in feet, or pressure, 
in Ib per sq in (psi). 

c. The total energy (or total head), 
at any point, in a liquid in motion is 
equal to the sum of these three energy 
producing factors. 

d. In any system involving the flow 
of a liquid, there is a decrease in total 
head, as the liquid moves from one 
point to another, except where energy, 
or head, is added by a pump. 

e. This decrease in energy or head 
is known as “loss of head,” some- 
times called head loss. 

2 .. Causes or Loss or HEAD 

a. Decrease in head between two 
points in a system is caused by fric- 
tion. ' 

b. Friction is caused by (1) rough- 
ness of the material or pipe through 
which the liquid is moving, (2) inter- 
ference to flow caused by valves, el- 
bows, and fittings, (3) turbulence, and 
(4) friction forces within the liquid 
itself. 

3... IMporTANCE oF Loss or HEAD 


a. If there were no friction, that 


Water & SEWAGE Works, OcToper, 1954 


is, no loss of head, water introduced 
into any system would have the same 
pressure at the point of discharge as 
at the original point of entry. 

b. In any distribution system, the 
volume of water discharged at a tap 
will be directly proportional to the 
head at that point. In order to main- 
tain a desired head (pressure) at any 
point, power (energy) must be sup- 
plied to overcome the loss of head in 
the system. 

c. The greater the loss of head, the 
greater the amount of power required 
to pump the water and the less effi- 
cient and more costly the pumping 
operation. Even in gravity flow sys- 
tems, loss of head due to friction, 
caused by tuberculation, will decrease 
the volume of flow, that is, the carry- 
ing capacity of the system will de- 
crease below that desired. 

d. In filter. plants, loss of head 
through filters is a measure of the 
hiltering capacity, and an indication of 
the need for washing. 

e. In the selection of metering de- 
vices, as well as valves, the permanent 
loss of head of the device is an im- 
portant characteristic to be consid- 
ered, because loss of head means in- 
creased pumping power required. 


B ... Loss of Head in Full Pipes 
1 .. BAstc Equation or HEAD Loss 


a. In water works practice most of 
the loss of head problems occur in 
pipes flowing full and the discussion 
and formulas in this section refer to 


This article is one of a series on 
the general subject of “Water Works 
Practices,” developed by Dr. Symons 
in the simple style of a short course 
lecture and designed to be of interest 
to small plant operators, new opera- 
tors, students and many others who 
may wish to review the fundamentals 
of the subject —The Editors 


pipes flowing full. 

b. According to Russell's “Hy- 
draulics” and King’s “Handbook of 
Hydraulics,” resistance to flow (i.e. 
friction ) is: 

(1) Independent of pressure under 

which liquid flows 

(2) Directly proportional! to length 
of pipe 
Variable with some power of 
the velocity 
Inversely proportional to some 
power of the pipe diameter 
Variable with the roughness of 
the pipe if the flow is turbulent 
c. The equation for loss of head is 


(3) 


lv" Eq. 1 
h=K— 
d* 
where h= head loss in ft 
K = proportionality constant af- 
fected by roughness of pipe 
if flow is turbulent 
1 = length in ft 
v = velocity in ft per sec 
d= diameter of pipe in ft 


(1) The value of ‘“‘n” varies be- 
tween 1.7 for smooth pipe and 2.0 for 
rough pipe for turbulent flow; it is 
1.0 for laminar or non-turbulent flow. 

(2) The factor x varies from 1.0 
to 1.3 for turbulent flow ; it is 2.0 for 
laminar flow. 

d. Thorough discussions of loss of 
head and the factors which affect it, 
particularly the importance of Reyn- 
olds Number, may be found in stand- 
ard texts on hydraulics. 


2... HAZEN-WILLIAMS FORMULA 


a. Most commonly used formula 
for loss of head in water lines is that 
developed by Hazen and Williams in 
1905. This formula is a variation of 
Eq. 1 with “d” expressed in terms of 
the hydraulic radius “R” (area of 
pipe divided by the wetted perim- 
eter) ; introduced into the formula is 
the term “S” or hydraulic slope for 
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Fig. 1—LOSS of head chart per 1000 ft of pipe (Creager) 


the term h/1 (head loss divided by where V = Velocity of flow in ft per sec by Scobey for concrete pipes has the 
length). C = Coefficient of retardation formula 
b. The Hazen-Williams formula is R = Hydraulic radius of pipe or V=C.H"a@= Eq. 3 
diameter D/4, in ft where V = Velocity 
V=CR*S? Eq. 2 S = Hydraulic slope in ft per ft C = coefficient 
or V=CR**S°*0.001-° of pipe H = head loss 
or V = 1.318 CR°“S°*™ c. A variation developed in 1920, d = pipe diameter in inches 
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SCOBEY FORMULA _d. Another variation is an adapta- 
Vt Cy HOS goers tion of Manning's flow formula for 
open channels, It has the form 
C,* 0.310 
0.590 Eq. 4 
V=— d’’* s'/” 
n 
where V = velocity 
n = coefficient of roughness 
(same as Kutter’s n) 
d= pipe diameter 
s = hydraulic skope 
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3... "" Vases 


a. Standard values for C are gen- 
erally given as: 
Pipe C VALUE 
Extremely smooth straight C.1. Pipe 

(or Cement Lined Pipe) 140 
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b. Values of “C” decrease with 
age; after about 20 years, a value 
of C = 100 for C.l. pipe is to be 
expected. 

(1) The larger the pipe, the smaller 
mtd 08 the decrease in “C” value with pipe 

: ot age. 
(2) If pipes are slimed or tubercu- 
Fig. 2—LOSS of head and flow chart for concrete pipe (j. R. Griffiths) lated, the “C”’ value decreases more 
rapidly. 

c. Since the carrying capacity 
under a given power input varies di- 
rectly with the loss of head in a pipe, 
any increase in head loss (or decrease 
in “C” value) means either that more 
power will be required for pumping 
to maintain the desired discharge, or 
that the carrying capacity and dis- 
charge will decrease. 

d. Regular determination of the 
“C” value for transmission mains, 
distribution mains, pipes, etc., will in- 
dicate the need for main cleaning. 
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4... EQuiIvALENT PIPEs 








a. Two pipes of different sizes are 
called equivalent pipes when they have 
the same roughness coefficient and the 
losses of head in them are equal for 
equal rates of flow. Two systems of 
pipes (or one pipe and a pipe system) 
can also be compared on the equiva- 
lent pipe basis. 

Fig. 3—-SCHEMATIC diagram of loss of head and negative head in filters b. Table 1 from an article by C. W. 
(H— Loss of head; N— Negative head) Booth in 1944, published in the 
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AWWA Journal, shows the lengths 
of a number of equivalent pipes. 

c. Where grid systems are used, 
problems of loss of head in the system 
are more complicated than for single 
or simple equivalent pipe lines. 

(1) Analysis of the loss of head 
can be made by the equivalent pipe 
method, wherein the loss of head in 
a loop or at any point on the system 
is determined in terms of an equiva- 
lent piece of straight pipe. Graphs and 
nomograms are available for the solu- 
tion of such problems. Many have 
been published in Water & Sewage 
Works. 

(2) The Hardy-Cross method of 
analyzing loss of head in pipe grid 
systems is frequently used. Its appli- 
cation has been simplified by D. R. 
Taylor in 1943 in Waterworks & 
Sewerage. Reference should be made 
to that article for details of how to use 
the method. 

(3) A third method of solving loss 
of head problems in pipe grid distri- 
bution systems is by an electronic de- 
vice called the Mcllroy Flow Ana- 
lyzer, the description of which ap- 
peared in the AWWA Journal in 
April 1950. 

d. Detailed information on the use 
of various methods of analyzing loss 
of head in distribution systems can be 
found in Water & Sewage Works 
(See Reference No. 5, this lecture) 
and other technical magazines. 

5... Userut TABLES AND GRAPHS 

a. A standard graph for determin- 
ing loss of head according to the 
Hazen-Williams formula is shown in 
Fig. 1. It was originally prepared by 
Wm. P. Creager and published in the 
“Hydroelectric Handbook” by Cre- 
ager and Justin. 

b. A nomograph for the Scobey 
formula is shown in Fig. 2. It was de- 
veloped by J]. R. Griffiths, in Western 
Construction News 

c. D. R. Taylor (Waterworks and 
Sewerage, 1943) developed two nomo- 
graphs and several tables for ease in 
determining loss of head in pipes. 

d. Simple slide rules for determin- 
ing loss of head in pipe lines are 
available on request and may be ob- 
tained from the Cast Iron Pipe Re- 
search Assn., 122 So. Michigan Ave., 
Chicago 3, Ill., and from the Grinnell 
Co., Providence, R. I. 


C ... Loss of Head in Valves, 
and Fittings 
1 .. VALVES 
a. Valves are used in pipe lines, 
either to shut off flow or to control it. 


b. Flow through valves is altered 
by the obstruction introduced by the 
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Fig. 4—DIAGRAM of loss of head measurement by diaphragm pendulum unit 


valve itself; velocity is changed ; tur- 
bulence is magnified ; and loss of head 
results. 

c. Ifa valve is used for control, the 
loss of head varies with the extent 
of valve closure and the loss is mainly 
due to sudden contraction in the 
stream followed by sudden enlarge- 
ment. 

d. Loss of head values increase 
with an increase in velocity of flow. 


Loss of head values differ for each 
type of valve. In general, the relative 
loss of head (descending order) for 
valves of the same size at the same 
velocity of flow will be in this order: 
Globe valve, angle valve, check valve, 
butterfly valve, cone valve, gate valve. 


2. . FITTINGS 


a. Pipe fittings and connections, 
bends, elbows, tees, wyes, reducers, 





(TABLE 1) 
LENGTHS OF EQUIVALENT PIPES IN FEET 
(Based on Hazen-Williams Formula) 
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flanges, etc., all create some head loss 
when installed in a pipe line. 

b. The relative position to each 
other of valves and fittings affects the 
total loss of head in a line. 

3... EquivALent Pipe Concept 

a. In order to establish a basis for 
comparison, loss of head in valves and 
fittings is determined and stated in 
terms of equivalent pipes; that is, in 
terms of the loss of head in some 
length of a definite sized pipe. 

b. The formula used to determine 
equivalent pipe losses is 


Vy? Eq. 5 
H=K — 
— 
where H = Head loss in ft 
K = coefficient 
V = Velocity in ft per sec 
2g = 644 


c. Values for the coefficient “K” 
have been established by various au- 
thors; curves and nomograms are 
available for easy determination of 
the equivalent head loss. (See Water 
cr Sewage Works, p. R-100, May 
1954.) 


D ... Other Problems in Loss of Head 
1.. Open Fiow 


a. Losses of head in open channels 
or conduits are analogous to losses in 
pipes. 

b. Loss of head is continuous and 
gradual ; it is caused by friction which 
throughout the channel. If 
there is an abrupt change in velocity 
or direction, there is an abrupt in- 
crease in loss of head. 

c. Loss of head is taken into ac- 
count in the formulas for open chan- 
nel flow. (See Chezy and Manning 
formulas in the previous lecture on 
“Flow Measurement.” ) 


* gaa 


a. Frictional resistance to the move- 
ment of water through a sand filter 
causes loss of head. 

b. Loss of head in a filter is equal 
to the vertical distance between the 
surface of the water in the filter and 
the elevation of the hydraulic grade 
line at the filter outlet. 

(1) Elevation of the hydraulic 
grade line at the filter outlet is de- 
termined by placing a piezometer tube 
in the effluent pipe and measuring 
the height of the water in the tube. 
(See Fig. 3.) 


occurs 


SS OF HEAD IN FILTERS 


(2) Loss of head gauges may op- 
erate from a float in a well connected 
to the effluent line, or preferably from 
a diaphragm pendulum unit. ( See Fig. 
4.) 

c. Factors which affect loss of head 
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Fig. S—DIAGRAM of loss of head in Venturi tube 


are size of sand particle, depth of 
sand and gravel, type of underdrain 
system, and, of course, clogging due 
to dirt and floc particles on the filter 
sand surface and between the sand 
grains. 

(1) Filters are usually designed so 
that the loss of head, when the filter is 
clean, is not more than 1 to 2 ft. The 
maximum loss of head obtainable is 
12 to 15 ft. 

(2) Several types of filter bottoms 
have been designed to minimize the 
loss of head due to that factor. These 
will be discussed in the lecture on 
filtration. 

d. The longer the filter is in opera- 
tion, the more it tends to become dirty, 
and the more the loss of head in- 
creases. 

(1) Manual or automatic control 
of rate of flow is necessary to offset 
the increased loss of head as the 
filter becomes dirty and thus to main- 
tain a constant rate of flow through 
the filter. 

(2) When the loss of head has 
reached an allowable limit (usually 
8 to 10 ft), the filter has reached its 
effective capacity and should be 
washed, The guide to the need for 
filter washing is the loss of head 
gauge. 

e. Negative head (Fig. 3) is a 
measure of vacuum within a filter, 
if the loss of head exceeds the depth 
of water to that point in a filter, air 
binding may result; this problem will 
be discussed in a future lecture on 
filtration. 


3... Loss or HEAD IN METERS 


a. Measuring devices, both main 
line and service meters, offer 
structions to flow and cause loss of 
head. 

b. In the design of main line 
meters, the object is to minimize the 
loss of head through the device. Fig- 
ure 5 shows the hydraulic grade line 
and permanent loss of head for a 


ob- 


Venturi tube meter. The Dall Flow 
Tube has a lower permanent head 
loss than the Venturi Tube ; other de- 
vices have a higher permanent head 
loss. 

c. Service meters have an appreci- 
able head loss. In a ¥%& in. meter the 
loss of head will vary from 0 to 10 psi 
for flows of 0 to 20 gpm. The loss of 
head curve is not a straight line but 
increases more rapidly as the rate 
of flow increases. 


E... References 


Material for this lecture was obtained 


from these sources : 

1. Babbitt and Doland, “Water Supply 
Engineering” (McGraw-Hill). 

2. King, W., “Handbook of Hy- 
draulics” (McGraw-Hill). 
Russell, Geo. E., “Hydraulics” ( Holt). 
Steel, E. W., “Water Supply and 
Sewerage” (McGraw-Hill). 
Water & Sewage Works, “Loss of 
Head in Pipes and Fittings,’ Vol. 101, 
No. 5 (Ref. and Data Ed. p. R-96; 
May 1954). 


Next Lecture—PUMPS AND PUMPING 


Research on Chemicals 
Considered Possible 
Cancer Sources 


According to press reports, several 
medical doctors speaking at the Sixth 
International Cancer Congress at Sao 
Paulo, Brazil, recommended that cer- 
tain chemicals in food, air, and water 
should be more intensively investi- 
gated as potential agents causing can- 
cer. 

Dr. W. C. Heuper, of the National 
Cancer Institute, Bethesda, Md., said 
research shows potential hazards from 
certain chemical elements in the 
United States shale oil industry and 
new methods of making synthetic oils. 
Heuper said that water and air are 
being studied to learn if cancer-caus- 
ing chemicals are being released by 
industrial and other operations. 
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Centrifugal Pumps 


Part 2—Pump Casings 


by ROY CARTER and IGOR J. KARASSIK, Engineers 
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N THE OPERATION of a cen- 

trifugal pump, the liquid is dis- 
charged by the impeller at high 
velocity. One function of the pump 
casing is to reduce this velocity and 
convert kinetic energy into pres- 
sure energy. This can be accom- 
plished (see Part 1) either by a 
volute or by a set of diffusion 
vanes. In present day designs, the 
volute type casing is the more com- 
monly used except for (1) the very 
high pressure multistage units, 
(2) the vertical turbine pumps and 
(3) the propeller type pumps. In 
a volute type casing, the area in- 
creases from the initial point until 
a full 360° is encompassed around 
the impeller, and the casing is then 
flared out to the final discharge 
opening. 

In a diffuser type casing, the im- 
peller discharges the liquid into a 
number of ports formed by vanes. 
These ports increase in area and 
discharge the liquid, usually into a 
concentric casing, at a reduced ve- 
locity. The diffuser type casing 
(having a number of fixed vanes 
in the path of the water leaving the 
impeller) can operate without 
shock at only one capacity, that at 
which the angle of flow from the 
impeller matches the angle of the 
vane. At other flows, shock and 
turbulence results—often with ad- 
verse effects on the performance. 

In a volute pump, since no vanes 
are involved, the change (with ca- 
pacity) in the angle at which the 
liquid leaves the impeller results in 
the liquid following a different 
path—but without any marked 
turbulence. 


Radial Thrust Effect 


If a volute pump is operated at 
other than its design capacity a 
certain unbalance of the hydraulic 
forces acting radially on the im- 
peller results, with maximum un- 
balance occurring at zero-capacity. 
As such an unbalance results in a 
radial load on the shaft, the shaft 
design of the pump must be suit- 
able for maximum loading over the 


operating range of the pump. Nor- 
mally the operating range is not 
wide, but occasionally pumps are 
installed in systems where opera- 
tion may be from in excess of rated 
capacity to almost zero. In some 
instances of this nature, even with 
single stage- pumps, shaft failures 
have occurred because such part- 
capacity operation was not con- 
templated by the designer selecting 
impeller size and speed involved. 

While the same tendency for un- 
balance exists in the diffuser type 
of pump, the reaction is over only 


a small are and is repeated all 
around the impeller. As a result 
the various reactions offset each 
other. 

One means used to combat the 
effects of radial thrust in volute 
type pumps is the twin-volute con- 
struction illustrated in Fig. 1. A 
twin-volute is, in effect, two half- 
capacity volutes, each taking the 
discharge from a 180° are of the 
impeller. Of course, it must be rec- 
ognized that the twin-volute can- 
not eliminate the radial thrust of 
a single stage pump entirely, since 





Fig. 1—SECTIONAL view of a vertical-shaft, end-suction pump having a 
twin-volute casing. 
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Fig. 2—AXIALLY-SPLIT casing, horizontal shaft, double-suction volute pump. 


one of the volutes discharges into 
a straight discharge nozzle while 
the second discharges into the 
curved channel formed by the first 
volute 

From a technical viewpoint, it 
could be questioned whether a 
twin-volute pump should be classi- 
fed as a volute pump or as a two- 
ported diffuser. The twin-volute 
design has many potential advan- 
tages, particularly in the large ca- 
pacity, medium and high head 
single stage vertical pump appli- 
cations, as the rib forming the sec- 
ond volute and separating it from 
the discharge waterway of the first 
volute adds to the strength of the 
casing. The twin-volute is not gen- 
erally applicable in smaller sizes of 
pumps. This is because of diffi- 
culties in cleaning the casing pas- 
sages in the foundry and because 
of the increase in wall area and 
the resulting increase in frictional 
losses. 

The twin-volute design does not, 
at present, seem very suitable to 
axially split double suction designs. 
The first objection arises from the 
fact that pumping applications re- 
quiring units of a large enough size 
to warrant this design, generally 
can utilize the more economical 
vertical shaft end (bottom) suction 
type of construction. Another ob- 
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jection is that the conventional 
design of horizontal double suction 
pump has a horizontal discharge ; 
its casing is split in the horizontal 
plane, the split of the casing coming 
approximately 90° from the tongue 
of the volute. As this makes it 
necessary to have part of both 
volutes split by the joint, there is 
a serious manufacturing problem 
in matching the waterways of the 
two casing halves. 


Solid and Split Casings 


In centrifugal pump nomen- 
clature, “solid casing” implies a 
design in which the discharge 
waterways leading to the discharge 
nozzle are all contained in one 
casting or fabricated piece. In order 
that the impeller may be introduced 
into such a casing, the latter has 
to have at least one side open. As 
the sidewalls surrounding the im- 
peller are in reality part of the cas- 
ing, a solid casing, strictly speak- 
ing, cannot be used. Thus designs 
normally termed solid casing are 
really radially split casing designs. 
(See Figs. 1 and 3.) 

By “split casing” 


it is implied 
that the casing is made of two or 
more parts fastened together. The 
term “horizontally split” was de- 
vised to indicate the casing con- 


struction usually employed with 
horizontal shaft double suction 
pumps, and to show that the casing 
was divided on a horizontal plane 
through the shaft centerline or axis. 
(Fig. 2) That designation was an 
unfortunate choice, as applications 
of the same design of pump for 
vertical use or with a rotated nozzle 
position confused the terminology. 
Many design engineers now prefer 
the terminology “axially split” for 
this type of construction. As both 
the suction.and discharge nozzles 
normally are in one half of the cas- 
ing, this construction permits the 
removal of the other half (upper 
half in the case of horizontal shaft 
pumps) for examination of the in- 
terior without disturbing the bear- 
ings or the piping. 

Like its counterpart “horizon- 
tally split,” “vertically split” is poor 
terminology. It is intended to refer 
to a casing which is split in a plane 
perpendicular to the axis of rota- 
tion. The term “radially split” is 
now being used by some designers 
to designate this type construction. 

In some special applications of 
horizontal shaft pumps, it is desir- 
able to use a casing split along a 
plane passing through the pump 
axis but inclined diagonally to the 
horizontal. This construction is 
used primarily in horizontal shaft 
pumps, in such pumps a vertical 
discharge is necessary, and yet the 
convenience of an axially split cas- 
ing is desired to permit internal 
examination of the pump. 


End Suction Pumps 


Most end suction single-stage 
pumps are made with one piece or 
so-called “solid” casings. At least 
one side of the casing must be open 
so the impeller can be assembled 
in the pump, thus necessitating a 
cover for that side. If the cover is 
on the suction side, it contains the 
suction opening as well as forming 
the side wall of the casing. This is 
called the suction cover or casing 
suction head. 

Some designs of end-suction 
single-stage pumps having solid 
casings are built with casing suc- 
tion covers for impeller removal, 
as in Fig. 3; others are made with 
stuffing box covers ; and still others 
have both casing suction covers and 
stuffing box covers, as in Fig. 1. 

For general service, the end- 
suction single-stage pump design is 
extensively used for small pumps 
up to 4-in. and 5-in. discharge size, 
both for the motor mounted type 
and for coupled types. In all these 
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Fig. 3—SECTIONAL view of end-suction pump having radial-split casing with suction cover. 


types, the small size makes it fea- 
sible to cast the volute and one side 
integrally. The choice of whether 
the stuffing box side or the suction 
side is made integrally with the 
casing usually is determined by the 
general design of the pump, with 
the general aim of obtaining the 
lowest possible cost. 

For larger pumps of this type, 
particularly those for special serv- 
ice such as sewage pumps, there is 
a demand for pumps of both rota- 
tions. A design having both a sepa- 
rate suction head and a separate 
stuffing box head permits utilizing 
the same casing for either rotation, 
if the flanges on the two sides are 
made identical. Furthermore, for 
this latter group, there is a demand 
for vertical shaft pumps which can 
best be disassembled by removing 
the rotor and bearing assembly 
from the top of the casing. In many 
horizontal applications of the 
pumps of the same line, the in- 
stallation favors partial dismantling 
from the suction side. Thus, such 
lines are most adaptable if made 
with both separate suction covers 
and stuffing box covers. 


Casing Construction for 
Open Impeller Pumps 


In the inexpensive type of open 
impeller pump, the impeller rotates 
within close clearance of the pump 


casing proper, as in Fig. 4. When 
the service for which the pump is 
intended is severe, a side plate is 
mounted within the casing to pro- 
vide a renewable close clearance 
guide to the water flowing through 
the open impeller. One of the ad- 
vantages derived from the use of 
side plates is that abrasion-resistant 
material, such as stainless steel, 
may be used for the impeller and 
side plate while the casting itself 
may be made of a less costly 
material. 

While double-suction open-im- 
peller type pumps seldom are used 
at present, they frequently were 
used in the past and generally were 
constructed with side plates. 


Pre-Rotation and Stop-Pieces 


Under certain improper entrance 
conditions, or when the shape of 
the suction approaches are incor- 
rect, the liquid column in the suc- 
tion pipe may spiral for some dis- 
tance ahead of the actual entrance 
into the impeller proper. This phe- 
nomenon is called “pre-rotation.” 
The occurrence of the phenomenon 
may be occasioned by many factors, 
and may exist either in vertical or 
horizontal pumps. 

Pre-rotation usually is harmful 
to the proper operation of the 
centrifugal pump because it causes 
the liquid to enter between the im- 


peller vanes at an angle other than 
that allowed for by the designer 
in his calculations. Frequently this 
results in a lowering of the net 
effective suction head and of the 
pump efficiency. Various means are 
used to avoid this phenomenon, 
either in the construction of the 
pump itself or in the design of the 
pump approaches. 

Practically all horizontal single- 
stage double-suction pumps and 
most multi-stage pumps are pro- 
vided with a suction volute, the 
function of which is to guide the 
water in a streamline flow to the 
eye of the impeller. With the flow 
coming to the eye basically at right 
angles to the shaft, the flow is di- 
rected to both sides of the shaft but 
not in equal proportions. The suc- 
tion water-ways reduce in area and 
meet in a projecting section of the 
side wall dividing the two sections. 
This dividing projection is called 
a stop piece. 


Nozzle Locations 


To prevent pre-rotation in end 
suction types of pumps, a radial fin 
stop piece—projecting partly in to- 
ward the center from the suction 
nozzle wall—may be incorporated 
in the design. 

The discharge nozzle of end- 
suction single-stage horizontal 


Water & SEWAGE Works, OcToser, 1954 
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Fig. 4—SECTIONAL view of inexpensive type of open-impeller pump in which 
suction cover and casing serve as side walls. 


shaft pumps generally is in a top 
vertical position (as in Figs. 3 and 
+), although other nozzle positions 
may be obtained in certain cases, 
such as top horizontal, bottom hori- 
zontal or bottom vertical discharge. 
Fig. 5 illustrates the flexibility 
which can be imparted to such a 
pump with regard to discharge 
nozzle location. Sometimes the 
pump frame, bearing bracket, or 
baseplate will interfere with the 
discharge flange—prohibiting a 
bottom horizontal or bottom ver- 
tical discharge nozzle position in 
case of horizontal shaft pumps. In 
certain other cases, solid casings 
cannot be rotated for various nozzle 
positions because the seal connec- 
tion on the stuffing box would be 
made inaccessible. 

Practically all double-suction 
axially (horizontally) split casing 
types of pumps have a side- 
discharge nozzle and either a side 
or a bottom-suction nozzle. When 
the suction nozzle is placed on the 
side of the pump casing, with its 
axial centerline at right angles to 
the vertical centerline of the pump 
as in Fig. 2, the pump is classified 
as a side suction pump. When its 
suction nozzle points vertically 
downwards, the pump is termed 
a bottom suction pump. Single 
stage bottom suction pumps rarely 
are made in sizes below 10-in. dis- 
charge nozzle diameter. 

Special nozzle positions some- 
times can be provided for double 
suction axially split casing pumps 
in order to meet special piping ar- 
rangements as, tor instance, a ver- 
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tically split casing with bottom 
suction and top discharge in one 
half of the casing. Such special de- 
signs generally are costly and 
should be avoided. 


Centrifugal Pump Rotation 


As suction and discharge nozzle 
locations are intimately connected 
with the rotation selected for a 
given centrifugal pump, it is very 
important to understand the means 
used to define the direction of 
rotation. 

According to Hydraulic Institute 
Standards, rotation is clockwise or 
counter-clockwise when looking at 
the driven end of a horizontal pump 
or down on a vertical pump. Some 
manufacturers still designate rota- 
tion of a horizontal pump looking 
at its outboard end. Therefore, to 
avoid misunderstanding, clockwise 
or counter-clockwise rotation 
should always be qualified by de- 
fining the direction from which one 
looks at the pump. 

“Inboard” and “outboard” ends 
are terms used with horizontal 
types of centrifugal pumps only. 
The inboard end is that closest to 
the driver, while the outboard end 
is that farthest away. In the case 
of dual driven pumps, the terms 
lose their significance and are not 
used. 

Except for end suction pumps, 
having integral heads on either side 
when separate casing patterns are 
required, any given centrifugal 
pump casing pattern may be ar- 
ranged for either clockwise or 


counter-clockwise rotation. 


Casing Hand Holes 


Casing hand holes are furnished 
primarily on pumps handling sew- 
age and stringy materials (which 
are liable to become lodged on the 
suction vane edges of the impeller 
or on the tongue of the volute) to 
provide access for cleaning out 
such material without dismantling 
the complete pump. On the end- 
suction type of pump used pri- 
marily for handling liquids of this 
type, hand holes with access to the 
suction side of the impellers are 
provided on the suction head or in 
the suction elbow. Hand hole also 
are provided on drainage, irriga- 
tion, circulating and supply pumps 
when foreign matter may become 
lodged in the waterways. On very 
large pumps manholes are often 
provided for access to the interior 
both for cleaning and inspection. 


Mechanical Features of Casings 

The majority of single stage 
types of centrifugal pumps are in- 
tended for service with moderate 
pressures and temperatures. It is 
the general practice of pump manu- 
facturers to design a special line or 
lines of pumps intended for high 
operating pressures and tempera- 
tures, rather than to render their 
standard line unduly expensive by 
making it suitable for a wide range 
of operating conditions. 

When axially split casings are 
subjected to high pressure, there 
is a tendency to “breathe” at the 
split joint. The tendency leads to 
misalignment of the rotor and— 
which is even worse—to leakage. 
For such conditions, internal and 
external ribbing is applied to cas- 
ings at points subject to the greater 
stresses. In addition, while the ma- 
jority of all pumps are supported 
by feet at the bottom of the casing, 
high temperature conditions re- 
quire centerline support, so that as 
the pump becomes heated, expansion 
will not cause misalignment. 


Series Units 


When large capacity, medium 
high head service conditions re- 
quire it, two single stage double 
suction pumps may be connected 
in series on one baseplate having 
a single driver. Such an arrange- 


ment is very common in water- 
works applications for pumping 
against heads of 250 to 400 feet. 
One type of series arrangement 
uses a double extended shaft motor 
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Fig. 5—POSITIONS of discharge nozzle possible for a specific design of an end-suction solid-casing horizontal-shaft pump. 
Rotation illustrated is clockwise from suction end. 


in the middle, driving two pumps 
connected in series with intercon- 
necting piping. 

In a second type, a standard 
motor is used and one pump is then 
furnished with a double extended 
shaft. The limiting factor of this 
latter arrangement is that the shaft 
of the pump next to the motor must 
be strong enough to transmit the 
total horsepower of the unit. When 
the total pressure generated by 
such a series unit is relatively high, 
the casing of the second pump of 
the unit may require ribbing. 


Multistage Pump Casings 


The heads encountered in water 
work fields usually are relatively 
low, most being below 200 feet, and 
rarely exceeding 400 feet. In sew- 
age pumping applications, the 
pumping heads usually are low— 
with few cases exceeding 100 feet. 
As a result, most water works ap- 
plications utilize single stage 
pumps, series units, and (in case of 
smaller capacity higher head units) 
two-stage single-casing volute 
pumps; while most sewage appli- 
cations involve single stage volute 
pumps. 

In other fields there is consider- 
able application of multi-stage 
pumps for high heads. One such 
field is that of boiler feed pumps 
where pumps develop pressures up 
to 1500 to 2500 psi, handling high 
temperature water—sometimes 
over 350° F. For these higher head 
applications both volute and dif- 
fuser types of pumps are used, the 
latter type being particularly 
suited for very high pressures and 
temperatures. 

In the multi-stage pump field 
there is found a wide variation in 
casing designs, each having certain 
advantages and disadvantages. No 
attempt to discuss casings of the 
multi-stage stage pumps will be 
made here. ~ 


Maintenance of Casings 


Pumps handling treated water in 
water works applications usually 
are not particularly subject to cas- 
ing wear, so maintenance is of no 
specific importance. Most applica- 
tions involve a high load factor, and 
loss in efficiency is undesirable. In 
maintenance of such units it is de- 
sirable, therefore, that the casing 
waterways be kept clear of rust and 
that a surface as smooth as possible 
be maintained. Whenever such a 
unit is down for repair or inspec- 
tion, the waterways of the casing 
should be cleaned and painted with 
a suitable paint which will adhere 
firmly to the metal in order that 
the water velocity will not wash 
or jet the paint off. To give best 
results, efficiency-wise, an enamel- 
like finish is desirable. Based on 
local experience, a routine program 
of cleaning and re-painting the cas- 
ing should be followed so the pro- 
tective coat never will be fully 
eroded before replacement, other- 
wise corrosion may result. 


When Water Contains Grit 


Pumps handling gritty or sandy 
water naturally are more subject 
to casing troubles. Erosion or wear 
can be lessened by originally select- 
ing pumps providing low water ve- 
locities, having the casings made of 
a fine grain metal. Generally, the 
use of a 1 to 2 per cent nickel cast 
iron gives sufficient added re- 
sistance, but with a high concen- 
tration of sand even a more resist- 
ant (and more expensive) material 
for the casing might be warranted. 

In the last few years progress 
has been made in processes of rub- 
ber coating the waterways of 
pumps, and in some water and sew- 
age works installation this coating 
may be found desirable. In pump- 
ing sandy or gritty water, if the 
casing is to be protected primarily 
by periodic painting, care should be 


taken to select a type of paint suit- 
able for the local conditions and to 
establish a schedule of maintenance 
to suit. 


Eroded or Pitted Casing 


Occasionally because of the ero- 
sion properties of sand in the water, 
or because of neglect, a casing will 
become eroded or pitted. Naturally 
any eroded or corroded areas should 
be filled and the entire waterways 
then painted. The method used in 
building up the eroded or corroded 
areas will depend upon the material 
of the casing and the location of the 
damaged area. For example, a cor- 
roded area located where the water 
velocity is low, could be filled with 
concrete if properly anchored. Such 
a repair would not be suitable to 
correct an eroded portion ; it would 
be necessary to build up an eroded 
area by brazing, welding, or other 
means suitable for the material of 
the casing and the service. 


W&SW 


Manitowoc, Wis., to Combine 
Water and Sewage Utilities 


Operation and maintenance of the 
sewerage system and treatment plant 
of Manitowoc, Wis., is presently 
under the local Board of Public 
Works. Incident to treatment plant 
enlargement to provide secondary 
treatment, it is proposed by the City 
Council to transfer the sewerage fa- 
cilities to the Public Utilities Com- 
mission of Manitowoc, thereby com- 
bining the water and sewage utilities 
under one management, 

This comprises another case of mu- 
nicipalities going to joint operation of 
water and sewage works as a general 
trend toward economy, improved effi- 
ciency and lessened political influence 
in the‘operation of these two impor- 
tant utility services. 


Water & SEwaGe Works, OcToBER, 1954 
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by C. E. CROMWELL, De Laval Steam Turbine Co., 


Trenton, N. J 


DGING into the economics of 

operating an old pump frequently 
turns up highly profitable informa- 
tion. Often what appears to be “satis- 
factory performance” may be actually 
blinding us to the real costs. Reduc- 
ing day in and day out operating 
costs can very well effect savings more 
than sufficient to finance a modern 
pump and also produce savings even 
beyond the important power cost re- 
duction 

\ pump may still be delivering de- 
signed capacity and head despite its 
age. It is this fact, the seemingly 
satisfactory performance of the 
pump, that protects from closer scru- 
tiny its reputation as an “old faith- 
ful.” Gradual decreasing efficiency is 
not always noticeable. Nor, are power 
costs looked upon as excessive unless 
totaled up over a span of years and 
compared with the overall expense of 
investing in a new pump. Pump 
manufacturers have in recent years 
come a long way in designing more 
efficient units to reduce overall operat- 
ing costs. 


Consider the Last Quarter 
Century of Progress 


Consider a motor driven pump 
built in 1928 to handle 2,500 gpm 
against 150’ total head. When origi- 
nally built, it had an efficiency of 78% 
requiring an input of 121 bhp. Due 
to wear and tear, and if no revolv- 
ing parts have been replaced, it could 
be expected that the pump in 1953 
would have an efficiency of about 
74%, and would require 128 bhp to 
deliver the designed capacity and 
head. Note the moderate 4% loss 
in efficiency—apparently nothing to 
get excited about. 

A modern 1954 pump for these 
same conditions could be expected 
to have an initial efficiency of 86%, 
requiring 110 bhp. This 12% effi- 
ciency difference represents a possible 
saving of 18 bhp. Based on a power 
cost of le per kwh, savings in power 
cost for one year (8760 operating 
hours) is $1176.00. 
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Application of the $1176 Annual 
Savings to Financing a New Pump 


The cost of a new pump or com- 
plete unit, and the time it would take 
to pay for it from the operating-sav- 
ings gained over old existing pump 
are shown here. The following figures 
are based on lc per kwh, or $.00746 
per hp. ( Additional costs for freight- 
age and for changing foundation and 
piping must, of course, be included 
in arriving at the total cost figure. ) 


New Pump Unit Costs 





Price (estimated) of new 
base, coupling -............ 

Price (estimated) of 125-hp 440-v 
1750-rpm motor 

Price (estimated) of reduced volt- 
age starter 


pump, 
$1238 


1390 
1170 
motor, 


Total cost of new 


starter 


pump, 
$3798 


Hours of Operation per Yeor 
8760* 6500 4000 





Savings will pay 
for pump, base 
and coupling in..13 mos. 17 mos. 28 mos. 
Savings will pay 
for complete unit 


in 39 mos. 52 mos. 84 mos. 


* Continuous operation of single unit 


Even if renewal parts for the 1928 
pump could restore its original effi- 
ciency of 78%, it still requires 11 
hp more than the new pump. Based 
on 8760-hr. operation per year, power 
cost of old unit is still $719 more. 
Depending on how out of date the 
pump parts are, they might be rela- 
tively expensive, compared with the 
cost of a modern pump. 


A Surprise to Some: Perhaps to Many 


If the amount saved each year on 
power cost were set aside to accum- 
ulate interest, the total will then rep- 
resent an amount that will pay for 
all or part of the cost of a new unit. 
If the pump owner's practice is to 
consider relatively long term write- 
offs, these saving may well be suf- 
ficient to pay for the new unit and 


When it Pays to Replace a Pump 


when the cost of operating an old pump 
exceeds the cost of a modern replacement. 


also for other additional capital ex- 
penditures. 

A municipality figures in terms of 
bond issues of 15 years or more and 
even at presently favorable interest 
rates of 3% a small annual saving, 
based on the preceding example, soon 
pays for the original investment. In 
fact, many cases would show that by 
the end of a 15 year term such savings 
would represent the write-off of a 
much larger capital expenditure. Take 
the $1176 saved on power cost with a 
new pump, as shown: If, for a munci- 
pality, this amount were set aside to 
accumulate interest at 3% com- 
pounded annually for 15 years, it may 
surprise some to find that a capital 
investment of $21,871 could be writ- 
ten off. 

Some operators of central-station 
power plants believe that in a new 
station a unit that pays for itself in 
8 to 10 years is a good investment. 
When replacing old equipment,’ the 
expected life of the plant may reduce 
the length of write-off that can be 
considered, This premise must be con- 
sidered throughout industry, regard- 
less of the products. 

Chemical companies or oil refiner- 
ies prefer to write off investments in 
3 to 4 years, or possibly 2 years. A 
chemical company capitalizing the 
savings at 4% for four years could 
only write off an investment of 
$4994.00. Even so, the practice of 
rapid write off is followed in general. 


Calculating Savings 


Calculation of power cost savings 
and capitalization amounts can be 
made quickly by using the accom- 
panying chart. First compute the 
horsepower savings and multiply the 
results by yearly hours of operation. 
This chart can be used for quick ap- 
proximations and can be read within 
about 2% accuracy. 

The diagonal lines represent 
“horsepower savings.” The abcissa 
shows “hours per year” of operation. 
Reading vertically up the “hours per 
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CHART—For calculating power cost savings and capitalization amounts 


Compute horsepower savings and multiply by hours per year. 
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Table 1* 


Interest Rate/Annum, C 


2 3 


49261 
32353 
23903 
15460 
11246 
.08723 
.07046 


.05377 


49505 
32675 
24262 
15853 
11651 
09133 
12 07456 
15 06260 





os 


48544 
31411 
.22859 
14336 

10104 
07587 
05928 
04296 


48780 
31721 
23201 
14702 

10472 
07950 
.06283 
.04634 


.49020 
32035 
23549 
15076 
10853 
08329 
.06655 
.04994 


* Annual Savings divided by factors in table equals sum including interest accumu- 
lated for number of years and interest rate selected. 





year” to the “horsepower savings,” 
to the left ordinate is the “annual sav- 
ings” in power cost, and to the 
right ordinate is the “capitali- 
zation amount.” Shown are 3 right 
hand ordinates, each for different in- 
terest rates and terms of years. 

The chart is based on cost of power 
at $.01 per KW. If in a particular 
locality power cost is more or less, 
simply multiply answer from the chart 
by the ratio to actual cost; i.e., if the 
cost is 12 mils per KW, multiply by 
1.2; if the cost is 9 mils per KW, 
multiply by 0.9. 


Examples 


The following examples are taken 
from records to show what improve- 
ments in efficiency have been made 
and the savings and capitalization 
amounts are taken from the attached 
chart 
1. Service Water Pump. Consider a 

pump installed in 1926 having an 

efficiency of 70% and an input of 

28.9 bhp. A modern pump for the 

same conditions (400 gpm, 200 ft. 

total head ) has an efficiency of 79% 

and an input of 25.6 bhp. This is 


“Wally” Miller Joins 
Cast Iron Pipe Assn. Staff 


Thomas F. Wolfe, Managing Di- 
Water & Sewace Works, OcToser, 1954 


a 3.3 bhp saving. Annual saving if 
service water pump runs 6000 
hours per year is $150. Capitalized 
in 4 years at 4% interest the total 
amount is $630. The estimated price 
of a new pump for these operating 
conditions is $438. 

2. Borer Feep Pump. 400 gpm, 650 
total head at 220 F. 


year 1930, efficiency 63%, 99.5 bhp 
year 1953, efficiency 69%, 91.0 bhp 


8.5 bhp 
Annual saving if pump operated 
8760 hours per year is $560. An- 
nual savings capitalized in 10 years 
at 4% represents a total of $6700. 
Estimated cost of new pump is 
$1101. 

3. WATER Works Pump. 15 mgd 
(10,400 gpm), total head—200 ft. 
year 1926, efficiency 84%, 625 bhp 
year 1953, efficiency 89%, 590 bhp 


saving of 


35 bhp 

Annual saving if pump operated 
5000 hours per year is $1300. An- 
nual savings capitalized in 15 years 
at 3%, represents a neat total of 
$24,177. Estimated price of new 


pump is only $4054. 


saving of 


rector of the Cast Iron Pipe Research 
Association, has announced the addi- 
tion to the association staff of Wal- 
lace T. (“Wally”) Miller of Roches- 
ter, New York. 

During the last five years Mr. Mil- 
ler has served as General Manager of 
the Rochester Division of the New 
York Water Service Corporation. He 
had formerly managed the water 
works operations at Ossining, New 
York for a period of 18 years. 

For three years during World War 
II he served in the Civil Engineering 
Corps of the U. S. Navy, attaining 
the rank of Lt. Commander, being 


When accurate calculations are re- 
quired for formal presentation, an- 
nual savings are obtained by multi- 
plying horsepower savings by yearly 
hours of operation by cost per horse- 
power hour. (kwh cost x 0.746). The 
annual savings divided by a factor, 
based on terms of years of interest 
rate will give the capitalization 
amount. Table I lists these factors for 
various terms and interest rates. 
These can also be used for terms other 
than those shown on the chart. 

Undoubtedly, most plant engineers 
in industry and municipalities realize 
that the wasted costs of operating old 
equipment could very well represent 
the purchase price of new equipment. 
But management officials must be 
shown why the purchase of modern 
equipment is a wiser investment than 
the continuing costs of operating old 
equipment. 

If power and depreciation should 
be negligible factors (seldom the case) 
there are still repair costs of some 
kind to consider. Obsolete parts are 
not only more expensive but require 
extended delivery time. Should pro- 
duction losses occur because of the 
delay in obtaining obsolete renewal 
parts, the losses are chargeable to the 
old pump. The cost of modern re- 
newal parts, for which patterns are 
available and the parts are in stock, 
represent very tangible savings when 
compared with the cost of obsolete 
parts. Actually, sometimes a modern 
pump can be purchased at prices equal 
to or even less than the cost of ex- 
tensive renewal parts for an old pump. 

The chart and examples shown here 
should help engineers and managers 
or other officials gain a graphic in- 
sight into economics of pump de- 
preciation, deterioration and obsoles- 
cence. They will also show how the 
higher operating costs entailed by 
these three factors could be converted 
into appreciable yearly savings to 
make modernization pay its own way. 


wesw 


assigned to Naval Operations within 
the continental limits as well as the 
Samar Naval Station in the Philip- 
pine Islands. 

“Wally” Miller has been active in 
the affairs of the American Water 
Works Association, having been chair- 
man of the New York Section and a 
member of the Board of Directors 
of A.W.W.A. for a three-year term. 
He was voted the Fuller Award in 
1952. Mr. Miller, a graduate of New 
York University, is also a member of 
the Rochester Engineering Society 
and the Theta Chi Fraternity. 
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Fig. 1, 2 and 3—The HELI-COIL insert is diamond-shaped wire, conforming to standard thread specifications. 


Using Wire Inserts for Thread Repair 


N-THE-SPOT repair of stripped 

or worn threads can mean a great 
saving to construction equipment op- 
erators. By using a thread repair tech- 
nique which permits field service of 
off-the-road machinery, down time can 
be reduced to a minimum, no costly 
movement of heavy equipment is nec- 
essary and fewer men need be diverted 
from more productive work for the re- 
pair job. 

The key to this new thread repair 
technique is a helically wound coil of 
diamond shaped stainless steel wire 
(Fig. 1) called the Heli-Coil screw 
thread insert. When used to replace a 
stripped or damaged thread in a hole, 
the insert forms a female thread the 
same size as, but stronger and more 
wear - resistant than, the original 
thread. This is done at no significant 
expenditure of wall thickness or part 
strength. 

The technique involves simply drill- 
ing out the old threads, retapping the 
hole and turning in the insert. A port- 
able air drill or electric drill will do the 
job because the old hole will serve as 
a guide. Both the tapping operation 
and the inserting operation can be done 
by hand. The technique does not re- 
quire heat, such as a welding opera- 
tion, which presents a fire hazard. It 
often can be accomplished without re- 
moving the outer section of a housing 
or otherwise dismantling the equip- 
ment. 

The insert is made from wire that 
has been rolled to a diamond-shaped 
cross-section with two 60-degree 
points ( Fig. 2). The insert is coiled in 
such a way that these 60-degree angles 


become internal and external threads. 
When installed, the outer thread seats 
firmly in the retapped hole, and the 
inner thread provides a perfect fit for 
the original size screw (Fig. 3). 

Receiving threads in the tapped hole 
are produced by a Heli-Coil tap, which 
cuts to the proper diameter to accom- 
modate the wire. This is so slightly 
oversize that repairs can be made close 
to edges, water jackets, etc., without 
danger of break-through. 

The insert strengthens the thread 
because it is flexible. When a screw is 
tightened into it, the insert adjusts it- 
self until all threads are carrying an 
equal share of the load. Because of its 
hardness and smoothness, the insert 
has greater wear resistance than 
ground or tapped threads and will per- 
mit frequent screw removal without 
wearing out. 

United Engineers & Constructors, 
Inc. of Philadelphia, Pa. have used the 
wire thread inserts to save on main- 
tenance costs at the Shepaug Hydro- 
electric Development, a hydroelectric 
dam the firm is building on the Housa- 
tonic River for The Connecticut Light 
and Power Company. They have 
learned to recognize the symptoms of 
thread wear and to correct the condi- 
tion before serious damage and possi- 
ble personnel injury has occurred. 
Threads that hold screws become worn 
and permit bell housings of power 
take-offs to work loose. Wire thread 
inserts have been used in the repairs 
of truck cranes, tractor roller track 
frame and a pump valve case. 

Fig. 4 illustrates retapping prior to 
using a wire insert for a truck crane 


on which a mounting screw that holds 
the outrigger support has become 
loose. Because of the extremely heavy 
stress concentrated on these screws 
when the crane is “working over the 
side’, the threads tapped in the based 
plate must be kept in top-notch condi- 
tion. The mechanic is shown drilling 
out the old thread, tapping the re- 
drilled hole and installing the insert. 
By using the inserts, maintenance men 
can keep pieces in excellent condition 
at a minimum of effort and lost time. 


WeSW 


Fig. 4—STRIPPED THREADS are drilled, 
hole is tapped, and insert repairs the job. 
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by J. P. LAWLOR, Mayor, City of Ames, 
Ames, lowa 


HE City Engineer may make many contributions 

toward the improvement of his city. I have chosen 
to emphasize two objectives which, to me, seem of 
primary importance. 

If | were a City Engineer, I would strive: 

First, To be a better engineer, and 

Second, To become thoroughly civic minded. 


Broad Knowledge Needed 


One of my professors in Civil Engineering had 
a stock question he asked every engineering class. 
It ran something like this. “What is the most im- 
portant hour in the day of every engineer?” His 
answer was “Around 6 o'clock in the evening.” He 
maintained that during that hour a man usually 
made one of the most important decisions of his 
life and that decision was, “Shall I spend an hour 
this evening studying something to improve myself 
as an engineer? 

The professor would point out that an average 
of just one hour of study for six nights a week 
would mean over 300 hours per year; and that 
even the poorest engineer was certain te gain much 
information by following such a routine of study. 

The City Engineer requires a broader knowledge 
of more subjects than is required by an engineer 
in any other held. The principal subjects with which 
a City Engineer should be familiar are: 

Water supply 
Transportation 
Communications 
Sanitation 
Light and power 
Finance 
Machinery and equipment 
Public relations 
Law 
_ To achieve the second important objective, that 
is, to become thoroughly civic minded, the City 
Engineer should: : 
Take an active part in civic affairs. 
alk engineering projects in the layman’s 
language. 
Exercise leadership. 
_ Engage in advance planning. 

Now let’s review each of these requirements in 

greater detail. 


To Be a Beiter Engineer 


_ The most important requirement of a city is water. 
Every city must have a water supply and the 
amount required is constantly increasing. A few 
years ago, we considered 60 gal. per capita per 
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If I Were a City Engineer... 


A Mayor's advice on how best to serve one's city 


Mayor Lawlor here makes a strong plea for civic 
mindedness on the part of public works officials. 
His paper, originally titled “What the City En- 
gineer may do to Improve his City”, was re- 
cently presented to the Fifth Annual Conference 
of City Engineers and Public Works Officials at 


Ames, lowa. 
—the Editors 


day as a conservative figure. Now we talk in terms 
of 150 to 200 gal. per capita per day, including 
normal industrial requirements. This amount of 
water certainly doesn’t come from rain that is 
collected in a cistern, so it must be found in streams, 
lakes, impounded reservoirs or wells. In selecting 
the source, careful consideration must be given to 
the amount of water that will be available from 
that source in the years to come. Therefore, the 
engineer must have good information regarding the 
development of an adequate water supply for his 
city. 


Water Supply Problems 


If the source of water is a surface supply, the 
water must be treated. An underground supply may 
be satisfactory from the standpoint of sanitation, 
but such water generally contains too much iron, 
dissolved gases or minerals to be used without 
treatment. Therefore, the City Engineer must have 
some knowledge of what treatment will be required 
before the water is pumped into the mains for 
delivery to customers. He must have some idea what 
this treatment will cost, and exercise judgment 
as to the selection of the most satisfactory treat- 
ment that will result in the greatest over-all savings 
to the community. 

Another problem is involved in distributing the 
water to the customers. Distribution is related to 
the daily and hourly pumpage, thus decisions must 
be made as to the amount of water that should 
be treated and stored to meet peak demands, and 
where storage reservoirs should be placed. 

The subject of fire protection is closely related to 
pipelines and storage reservoirs. Fire risks and the 
cost of insurance to the community must be con- 
sidered. 

The cost of pumping water through the mains 
under satisfactory pressure requires study of pump- 
ing machinery. Pumps high in efficiency must be 
selected so as to keep power requirements to a mini- 
mum. The mechanical design of the pumps, and 
the materials of construction, must be such as to 
keep down costs of repair and maintenance. 
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Transportation Problems 


The people of the community must have trans- 
portation in order to move from place to place 
safely and rapidly. Therefore, the city engineer 
needs a thorough knowledge of streets, roads, curbs, 
gutters and sidewalks. He must provide preliminary 
plans for proper grades and elevation for streets, 
sidewalks and curbs and gutters. It is not necessary 
to be an expert bridge engineer, but a good under- 
standing of bridge construction often comes in 
handy. 

Another problem relating to transportation is 
proper drainage. A knowledge of run-offs, dangers 
from flash floods, size, grade and location of storm 
sewers is required. 


These are transportation items that people use 
every day without thinking of the difficulties in 
putting them there. The only time the public notices 
any of these transportation features is when in- 
conveniences develop, such as a hole in the street 
or sidewalk, a bad grade, a flooded area or a bad 
intersection. The engineer must have a thorough 
knowledge of the materials required to construct 
and maintain every one of these projects. 


PUBLIC CONVENIENCE 
“In most of his jobs the City Engineer is con- 
cerned wtih doing something for the convenience 
of the public.” 


When a city has an airfield, it is necessary that 
the City Engineer know something about the design 
of runways, and that he cooperate with the CAA 
in establishing features such as direction of run- 
ways, proper grades, proper drainage, type of run- 
way surfacing and a number of precautions in- 
volving safety. 


Communications Problems 


Communications play a highly important part in 
modern life. Without the aid of telephone, radio, 
telegraph, post office and good streets, a community 
cannot remain active. While modes of communica- 
tion generally are not a responsibility of the City 
Engineer, he will become involved in such items 
as rights of way for high lines and cables for tele- 
pone and telegraph companies. These lines must be 
placed as not to inconvenience the public. 

This is a good time to emphasize the fact that 
in most of his jobs the City Engineer is concerned with 
doing something for the convenience of the public. 


Sanitation 


In respect to public convenience, the problem of 
sanitation is a classic example. Basically, the prac- 
tice of sanitation includes the destruction or removal 
of all things that might endanger public health or 
that might be offensive to the senses of sight or 
smell. As you know, it often is difficult for the public 
to adjust itself to the idea of spending money for 
sanitation or, putting it another way, spending 
money to get rid of something that has no value. 

Sanitation problems might generally be divided 
into three principal classes, namely, the disposal of 
sewage, the disposal of refuse, and drainage to 
eliminate stagnant pools of water. 


In connection with sewage disposal, the City En- 
gineer must certainly utilize his basic college train- 
ing in the design and layout of grades, and sizes 
of sewer lines, and in establishing grades and depths 
for trunk lines. Long range planning must be done. 
The design of a complete sewage treatment plant 
generally is the problem of a professional consulting 
engineer ; nevertheless, the local engineer must have 
an appreciation of the problems involved and give 
every possible local aid. 

No longer do we let refuse pile up in backyards 
or in open ditches. Garbage must be eliminated by 
incineration or by covering. This brings the engineer 
into the field of contour maps and of earth moving 
equipment. 


Power and Light Problems 

The principal functions of the electric power 
utility can be divided into two parts, namely, gen- 
eration of electricity, and distribution of electricity. 

If | were a City Engineer for a municipality that 
owned its power plant, I would be involved in 
electrical problems, especially the one of generating 
power. The design and construction of power plants 
is definitely the responsibility of consulting engi- 
neers specializing in this field. Some important 
contributions in connection with general plant lay- 
out and equipment selection can be made by the 
local engineer. If the power is furnished by a pri- 
vately owned plant, there will be no problems in the 
generation of electricity. 

Power distribution, the location of high lines 
and transformer stations have a bearing on the 
safety and convenience of the citizens, and the engi- 
neer on the site must be prepared to offer helpful 
suggestions regarding rights of way for high lines, 
cables and transformers. Although the operation of 
a municipally owned power plant generally is not 
a direct responsibility of a City Engineer, his serv- 
ices are helpful in the field of maintenance and 


BROAD KNOWLEDGE 
“The City Engineer requires a broader knowl- 
edge of more subjects than is required by an 
engineer in any other field.” 


operation of such plants. Electricity plays a highly 
important part in the daily life of all citizens; there- 
fore, since it is a public utility, it is the responsibility 
of the City Engineer to be familiar with the capacity 
both of the electric generating and the distribution 
systems, regardless of ownership. 


Finance 


A City Engineer is not ordinarily expected to 
assume the responsibility of supervising bond issues 
for raising funds to finance the various public util- 
ities. However, he must be qualified to prepare cost 
estimates on routine projects and to understand 
and check cost estimates prepared by professional 
engineering firm employed by the City for the design 
of larger projects. Also, it is important to have an 
understanding of the various methods of raising 
funds, such as general obligation bonds, revenue 
bonds, property assessments, equitable distribution 
of property assessments, municipal warrants and 
miscellaneous tax assessments related to public util- 
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ities. A knowledge of these factors will make it 
much easier to work in harmony with other City 
officials. 


Machinery and Equipment 

The City generally will own various types of util- 
ity equipment, such as automobiles, trucks, street 
cleaning equipment, pumping machinery, motors, 
graders and power generators. Although it will not 
be expected that he be an authority on the design 
of all this machinery, the City Engineer often will 
be called upon to be of service in connection with 
the operation, maintenance and the purchase of 
such equipment. The matter of depreciation will 
be of interest to him. His advice can be helpful to 
the City in spending its money for equipment that 
will be most suitable for the particular task to 
which it is to be assigned. 


PUBLIC RELATIONS 
“It is the duty of the City Engineer to help citi- 
zens understand more about public utilities 
through the medium of public relations.” 


Public Relations 

Practically everything about a public utility is 
built around service—service to the public. People 
generally are quick to criticize the type of service 
they receive, particularly if itis slightly below par. 
A part of the criticism stems from the fact that the 
individual making the complaint does not appreciate 
all the circumstances. It is the duty of the City 
Engineer to help citizens understand more about 
public utilities through the medium of public rela- 
tions. People are not always wrong in their criticism, 
and it is his duty to try .to understand a citizen’s 
point of view. In rendering public service, care 
should be taken to show no discrimination. 


Law Is Involved 


I would consider it very unwise for the City 
Engineer to give legal advice; nevertheless, it is 
necessary that he understand reasonably all laws 
relating to our public utilities, both State statutes 
and local Ordinances. When there are laws that he 
could not understand, he should seek correct inter- 
pretation from the legal profession. City Ordinances 
ofter require revision, and he should be prepared 
to take part in revision of such portions of Ordi- 
nances that relate to the public utilities. 


Records Are Important 

The City Engineer's office is a place of records. 
These records include maps of the entire City, maps 
of additions and subdivisions, boundary lines of 
every piece of property in the City, the exact location 
of all pipelines for sewer and water and connections 
thereto, location and connections for high lines, 
elevation of all sidewalks, curbs, gutters, sewers and 
pipelines, location of fire hydrants, plans and speci- 
fications on all buildings and on all equipment and 
machinery owned by the City. All of these records 
must be carefully classified and properly filed. 
Whenever the City employs outside consulting serv- 
ice for a special project, each report, plan and 
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specification, bid and other data relating to every 
project, should be properly filed in the City Engi- 
neer’s office. These papers generally represent a 
considerable investment on the part of the City and 
should be carefully preserved for future reference. 


Become Civic Minded 


Every modern American city has a number of 
organizations that play an important part in the 
development of the community. Generally, these 
organizations are State, National or International 
in nature but most of their City activities are at 
the local level. The most important of all of these 
organizations is the Spiritual, the organization that 
teaches the principles of Christianity throughout 
life. 


Local Organizations 


A sincerely Christian community would not be 
loaded down with perplexing situations, because 
such situations are bred from graft, dishonesty, 
selfishness, or a general tendency to disregard the 
principles of the Golden Rule. The writer considers 
it good common sense to belong to, and be active in 
a spiritual organization that is constantly advo- 
cating spiritual values. 

Membership of the City Engineer in a good 
Service Club, such as Lions, Rotary or Kiwanis, 
and the local Chamber of Commerce is very desir- 
able. The basic purposes of such organizations are 
to create a better understanding and a friendlier 
understanding and a friendlier feeling between men, 
and to do good for the community. As an active 
member in any of them, one can certainly help to 
improve his City. 

To insure that my city would continue to im- 
prove, I would be very much interested in what the 
future citizens are learning. | would attend, and take 
active part in, meetings of the PTA and the School 
Board. I would want to know a great deal about 
the teachers who are teaching these children the 


’ 


conventional “three R's”, plus an R for “Reasoning.” 


CIVIC LEADERSHIP 
“When called upon to take charge of a civic 
project, the City Engineer should tackle the job 
willingly and seriously.” 


Youth organizations such as the Cubs, Brownies 
and Scouts are worthy of support because they do 
much to develop character and understanding re- 
gardless of race, color or creed. Physical develop- 
ment of youth, through athletics, is highly im- 
portant. There is a need for football fields, basketball 
courts, swimming pools and tennis courts. 

Above all, I would constantly advocate, and sup- 
port, the election of City officials who are honest and 
capable. It is considered improper for a City em- 
ployee to engage in politics. If two equally well- 
qualified men are running for the same office, it is 
definitely bad taste for a City employee to work for 
the election of either. However, if two men are 
running for the same office and one has a good 
reputation and the other does not, I would, as a 
taxpayer, be so bold as to go out and fight for the 
good one at the risk of sacrificing my position 
if he lost. 
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Talk Engineering Projects 
in Layman’s Language 

There is nothing more down to earth and truly 
common sense than sound engineering. I would be 
sure to find many common sense individuals in my 
community who are not engineers. They could be 
of help to me if some of our engineering and utility 
problems were explained in layman’s language. The 
better these people understand the problems, the 
more they will appreciate what is being done, and 
will lend their support to ideas concerning how 
their city can be improved. 


Leadership Ability 


I would try to cultivate leadership ability and to 
apply it within my capabilities. One way in which 
this can be done is by speaking in public meetings. 
When called upon to take charge of a civic project, 
the City Engineer should tackle the job willingly 
and seriously. 

Leadership is exercised by thoughtfully dividing 
responsibilities among those who are to help, care- 
fully explaining all objectives, holding meetings, 
setting deadline dates, calling for reports and seeing 
to it that everyone carries his or her fair share of 
the load. It is impossible to define the art of leader- 
ship in a few words, but I do know that civic welfare 
is promoted by exercising capable leadership when- 
ever a request is made to assume responsibilities 
of a civic or engineering nature. 

Where are the most desirable residential develop- 
ments going to take place? Where is the logical 
place for industrial developments ? What can we do 


Osawatomie, Kansas, 1,000th U. S. City to Adopt 


Water Fluoridation 


to avoid the growth of shums? After these funda- 
mental questions are settled comes the development 
of streets, water supply, sewage disposal and other 
engineering projects under the classification of 
utilities. 


Advance Planning 


Advance planning in the growth and develop- 
ment of a city is a subject in which I would be 
interested as a City Engineer. This subject has been 
placed under “Civic Mindedness” rather than under 
the classification of “Good Engineering.” Advance 
planning might rightfully be placed under either 
classification. However, it includes many subjects 
other than engineering. 

The proper zoning of certain areas—residential, 
business and industrial developments—requires 
careful study by businessmen, engineers and other 
professional people. I would consider it the duty of 
the City Engineer to emphasize the engineering 
aspects of all subjects that come under discussion 
with relation to advance planning for the growth 
and development of the city. 


Conclusion 


“What the City Engineer may do to improve 
his city” has been discussed under two classifica- 
tions: Be a better engineer, and be civic minded. 

If I could do a good job in all the tasks outlined 
under these classifications, I feel certain that I 
would be a happy and well-rewarded engineer. 


W&SW 


congratulatory telegram, explaining 
her inability to attend, was received 
from Mrs. Hobby. 

Under leadership of the Junior 
Chamber of Commerce the proposal 
to fluoridate Osawatomie’s water sup- 
ply was adopted by popular vote of 
the people. This, commented Sec’y 
Hobby, “was in the best American 
tradition.” 

Dale Maffitt, president of the Am. 
Water Works Assn., stated that this 
national body did not promote fluori- 
dation, but stood willing to aid any 
city in which the people had shown 
a pronounced desire to adopt water 
fluoridation for its anticipated bene- 
fits to the community. 

Participants in the ceremonies, as 
shown in the photograph, are: from 
the left: Mayor L. E. Teeter; Dale 
Maffitt (Des Moines, la.), president 
of the Am. Water Works Assn. ; Dr. 
John Knutson (Washington, D. C.), 
chief dental officer of The U. S. Pub- 


Participants in the Start of Fluoridation at Osawatomie 


The one-thousandth municipality to 
institute fluoride treatment of its 
water supply was Osawatomie, Kan- 
sas, which made of this step toward 
the preservation of children’s teeth 
a special event. The presidents of the 
Am. Dental Assn., and the Am. Water 


Works Assn., participated in the cere- 
monies attended by 1500 persons. Also 
present were other national figures 
such as Dr, John Knutson, chief den- 
tal officer of the U. S. Public Health 
Service who represented Mrs. Oveta 
Culp Hobby, Secretary of Health. A 


lic Health Service; Dr. L. M. Fitz- 
gerald (Dubuque, Ia.), president of 
the Am. Dental Assn.; Dr. V. W. 
Harville (Osawatomie), chairman of 
the Flouridation Committee of the 
Junior Chamber of Commerce which 
promoted fluoride treatment; Dr. 
James Sherry (Kansas City), presi- 
dent of the Kansas Dental Society. 
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GOOD PLANNING is evident in this installation of chlorine feeders 


Principles of Chlorine Gas Feeders 


With special reference to applications of chlorine 
in the treatment of industrial waste 


by R. W. PEARCE 


CHL IRINATION as a unit pro- 

cess in waste treatment requires 
a chlorine feeding device. The process 
may also require supplementary equip- 
ment, including : 

Flow Measurement, Mixing 
(rapid ), Operation Control, pH Con- 
trol, Proportional Pacing, Pumping, 
and Tanks. 

The chlorine gas feeder is the heart 
of the treatment process and its prin- 
ciples of operation are important to a 
thorough understanding of its use 
and control. Construction and opera- 
tion of the chlorine feeder is dictated, 





Mr. Pearce is manager of Chlorin- 
izer Sales, Builders-Providence, Inc., 
Div. of B-I-F Industries, Inc., Provi- 
dence, R. | 

His paper was presented at the 
Ninth Waste Conference 
at Purdue University, under the title, 
“Chlorine Gas Feeders” and has been 
revised for publication in ‘‘Water G 
Sewage Works.”’ 


Industrial 
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largely, by the properties of chlorine 
(See Table 1.). 


Handling Chlorine 


Cool, dry chlorine gas is inert in 
its action on metals. Dry chlorine gas 
or liquid under pressure may be han- 
dled safely in pipes of extra heavy 
black iron, wrought iron, or steel, and 
in copper tubing, or other materials 
which will withstand high «pressure. 
Flexible copper tubing connections 
are commonly used to convey chlorine 
from cylinders to feeders. Dry chlo- 
rine gas under low pressure or vac- 
uum may be conveyed in the same 
materials as high pressure gas ; also in 
hard rubber, Uscolite, polyethylene 
and several other plastic materials. 

Slightly moist chlorine is extremely 
corrosive. When moisture is present, 
chlorine may be handled only in rub- 
ber, hard rubber, plastic and other 
similar materials at low pressures. 
For high pressure conduction of wet 
chlorine gas, a few metals such as 
silver, platinum, lead and Hastelloy 
“C” may be used, but, while resistant 


to the action of wet chlorine, they 
will eventually deteriorate. The me- 
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Fig. 1—BASIC PRINCIPLES involved 
in chlorine feeder design 





tallic element, tantalum, is completely 
inert to the action of chlorine gas, 
wet or dry, but it is too expensive as 
a substitute for other metals in gen- 
eral use. It is used, however, in some 
chlorine gas feeder parts. Chlorine 
gas dissolved in water in highly con- 
centrated solution is acidic; it must 
be handled only in hard rubber, rub- 
ber-lined or Saran-lined piping, rub- 
ber-lined hose, polyethylene hose or 
Uscolite piping. 


Dissolving Chlorine 

Chlorine has a low solubility. At 
68°F, approximately 17 gal. of water 
are required to dissolve one pound of 
chlorine. It is difficult to introduce 
chlorine gas directly into a line or 
open channel. Under such application 
conditions, special provision must be 
made for dispersion of the gas. A 
closed system must be under pres- 
sure ; in an open system there must be 
a depth of 10 to 12 ft. of liquid over 
the diffuser. In the closed system 
there is danger of undissolved chlo- 
rine gas pocketing at the top of the 
pipe and causing corrosion. In an 
open system, undissolved chlorine gas 
may escape from the surface of the 
water. In either case, there is a pos- 
sibility of chlorine hydrate forming, 
when the water temperature drops 
below 50°F, with the result that dif- 
fusers and injectors may become 
clogged. 

The preferred method for deliver- 
ing chlorine is to dissolve the gas in 
a minimum amount of water so that 
a relatively stable, but high strength, 
solution may be applied when desired. 
This is the common practice. The 
feeder, which controls the flow of 
chlorine gas, meters it and puts it into 
solution, is commonly referred to as 
a solution type chlorine feeder. 


Withdrawing Gas from Containers 


To withdraw chlorine gas from a 
cylinder, it is necessary to supply suf- 
ficient heat units to satisfy the latent 
heat of vaporization of chlorine. The 
required heat must be transferred 
from the surrounding atmosphere 
through the wall of the container and 
the liquid within. Because of the 
limited rate at which the heat can be 
absorbed by the liquid, there is a 
limited rate at which chlorine may 
be discharged from cylinders or con- 
tainers. 

In a room at approximately 70°F, 
with cylinders or containers located 
so that there is free circulation of air 
around them, a 100 or 150 Ib. cylin- 
der will continuously deliver ap- 
proximately 40 Ib. of chlorine per day 
and a ton container will deliver ap- 
proximately 450 Ib. a day without ex- 
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Fig. 2—EVOLUTION of chlorine feeder design as improvements were added 


cessive cooling. If rates of withdraw- 
al are higher than these values, er- 
cessive cooling will occur and frost 
will build up on the outside of the 
container. When the desired rate of 
feed is above that which can be ob- 
tained from a single cylinder or con- 
tainer, then two or more containers 
may be installed parallel and con- 
nected to a manifold so that each con- 
tainer delivers part of the load. 


Types of Feeders 


Chlorine gas feeders may be clas- 
sified into four types: 

Direct-Feed Type—Chlorine gas 
under pressure is delivered directly 
to the point of application. (This sys- 
tem is sometimes referred to as dry 
feed.) 

Solution Type—Chlorine gas is 
dissolved with a minimum amount of 
water in an injector or eductor and 
delivered in solution to the point of 
application. 

Semi-Vacuum T ype—Solution type 
feeder in which the system is main- 
tained under vacuum during the time 
the eductor is in operation. If the 
vacuum fails, chlorine gas will con- 


tinue to flow through the system, as 
there is no automatic shut-off on loss 
of vacuum, 

Full Vacuum Type—Solution type 
feeder in which chlorine gas is main- 
tained under vacuum throughout the 
apparatus. An ejector is employed 
into which the gas is drawn to pro- 
vide solution feed and create the vac- 
uum, In this feeder, the vacuum gov- 
erns the operation of the chlorine 
inlet valve directly or indirectly so 
that the chlorine will not feed unless 
sufficient vacuum is induced through 
the apparatus. This type of feeder is 
most common, because safe operation 
is assured. It employs a direct indi- 
cating meter and the flow of chlorine 
is automatically shut off on loss of 
vacuum, stoppage of discharge line, 
or loss of operating water pressure. 


How the Feeder Operates 


Basically, a chlorine gas feeder is 
a simple apparatus. It operates on 
the principle of regulating flow by 
controlling conditions existing up- 
stream and downstream of an orifice 
in a flow line. This orifice may be con- 
stant or variable. Various additional 
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refinements are incorporated in the 
modern chlorine gas feeder, but these 
refinements do not alter the basic prin- 
ciple. The refinements are present to 
assure low maintenance, long life, and 
to afford greatest possible protection 
to operating personnel and to the 
premises in which the feeder is lo- 
cated. 

At the top of Fig. 1 is a diagram 
representing the flow of any fluid 
through a pipe line. The rate of flow 
may be determined by introducing into 
the line an orifice of known size in 
order to create a differential pressure 
condition. With no flow through the 
line, the pressure indicated on the 
piezometer tubes, upstream and down- 
stream of the orifice plate, will be the 
same. As flow takes place, a pressure 
drop occurs across the orifice and is 
indicated by the difference in height 
of the fluid in the piezometer tubes. 

The difference in pressure, com- 
monly referred to as “differential” is 
definitely related to flow for any 
given size orifice. Every “differential” 
represents a particular flow. There- 
fore, for a known size of orifice, a 
measure of the pressure differential 
is a measure of the rate of flow. It 
follows that, if means are provided 
whereby given differentials may be 
set up, known flows may be estab- 
lished through a line in which an 
orifice of a selected size is inserted. 
This is a basic principle which may 
be applied to create a device used to 
establish and control chlorine gas feed 
according to the will of the operator. 


Method A 


Referring to the diagram in Fig. 1, 
(Method “A’’), the manner in which 
this principle is applied can be under- 
stood. This is the method employed 
in the Builders-Providence Chlorin- 
izer. To simplify the rate-setting op- 
eration, the condition downstream of 
the orifice is maintained constant. 
That is, the chlorine feed apparatus 
is so designed that regardless of the 
rate of chlorine feed through the sys- 
tem, no change takes place in the 
downstream condition. This condi- 
tion, maintained under vacuum for 
convenience and for safety, is repre- 
sented as V,. Because the orifice is of 
a constant selected size, and since one 
“leg” of the differential is maintained 
constant, the other “leg” is the factor 
which determines the rate of feed. 

A reasonably high differential 
across the orifice is desirable to assure 
ultimate accuracy ; hence, in the Chlo- 
rinizer, a slight pressure (not exceed- 
ing 12 psi at maximum feed) is 
employed to govern feed. For every 
pressure established upstream of the 
constant orifice (downstream condi- 
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Table 1 
Characteristics of Chlorine 





ITEM 


LIQUID 





Composition (Formula) 

Purity* 

Color 

Odor 

Density—gm/L at 0°C, 760 mm 

—lb/ cu ft at 0°C, 39 psi 

Spec. Grav. —760 mm—Air = 1.0 
Water = 1.0 
O°C ( 32°F) 

20°C ( 68°F) 

40°C (104°F) 


Vapor Pressure’ at 


Boiling Point 
Solubility—gm/100 mi at | 


corrosive. 


457 volumes of gas. 


* Below 9.6°C 
hydrate (Chlorine ice) , Clee 8 H,O. 





* At ordinary temperatures, dry chlorine (liquid 
copper, or other common metals. In the presence of moisture, chlorine is extremely 


? 1.0 Ib. of liquid will produce 5 cu ft of gas or one volume of liquid will produce 
* This pressure is not affected by volume of liquid; hence, chlorine pressure gauges 


are not indicators of amounts of liquid in container. 


(49.3°F), chlorine combines with water to form solid chlorine 


99.9% 
Amber 


99.9% 
Greenish-yellow 
Pungent-irritating 
1468 

91.64 

1.46 

39 

82 

150 
—34.0°C (—29.2°F) 


0.46 


or gas) will not corrode steel, 








tion is constant), chlorine will feed 
at a given rate through the system. 
The upstream condition is represented 
as P,, indicating that this is a pressure 
condition which may be varied at the 
will of the operator. 


Method B 


Figure 1 also shows this principle 
is employed in other chlorine gas 
feeders. In one design ( Method “B”’) 
the orifice is maintained constant and 


a constant condition is established 
upstream of it. Rate of feed is varied, 
then, by changing the condition which 
exists downstream of the orifice— 
still, in effect, creating a known dif- 
ferential across the orifice. As in 
Method A, two conditions are kept 
constant, the orifice and one of the dif- 
ferential “legs.” Feed can be gov- 
erned, obviously, by maintaining any 
two conditions constant and varying 
the third. 


Method C 


A third method of accomplishing 
control is utilized in another design 
(Method “C”). In this instance, the 
differential is maintained constant, 
and the rate of flow is governed by 
changing the size of the orifice. This 
method might be considered some- 


what analogous to a faucet discharg- 
ing to atmosphere with a constant 
supply pressure behind it. The amount 
of water discharging therefrom can 
be governed by gradually opening the 
faucet, and as long as the supply 
pressure does not change, the rate of 
flow will be maintained constant for 
any given setting. 

Basically, therefore, a chlorine 
feeder utilizes an orifice of some type 
in a gas flow line with means for 
keeping constant certain conditions, 
and with means for establishing at 
will other conditions and maintaining 
them at the established value. All 
other devices which are incorporated 
in chlorine feeders are included for 
convenience and safety. 


The Complete Chlorine Feeder 

Referring to Fig. 2, with the basic 
operating principle in mind, it is pos- 
sible to follow the evolution of a 
chlorine feeder from its simplest form 
to one which is “complete.” 

Figure 2, Line 1, shows the simplest 
type of chlorine gas feeder. It consists 
of a length of silver or plastic tubing 
attached to a chlorine cylinder. The 
tank valve is employed as an adjust- 
able orifice. This type of feeder may 
be satisfactory for an emergency. 
Continued use is not recommended 
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Fig. 3—DIAGRAM illustrating the relationship of chlorine gas feeder components 


because of damage to the valve. The 
cylinder maintains a pressure condi- 
tion upstream of the valve, and the 
gas is discharged to a point of appli- 
cation under a reasonably constant 
head. In effect, therefore, conditions 
upstream and downstream of an 
orifice are maintained reasonably con- 
stant and rate of feed can be varied 
by varying the size of the orifice. 

If the tank should become ex- 
hausted, however, or, after shutting 
off the valve, if the operator fails to 
withdraw the discharge end of the 
hose, the gas remaining in the line 
will be absorbed gradually and water 
will be drawn back through the entire 
system. 


Vacuum Breaker Added 


To protect the apparatus, therefore, 
a vacuum breaker should be added, 
as shown in Fig. 2, Line 2. This 
device will admit air to prevent suck- 
back when excessive vacuum is pro- 
duced. This is the first refinement 
incorporated to protect the apparatus 
and personnel and to assure satisfac- 
tory operation. 

To avoid the necessity for the op- 
erator to make frequent residual tests 
as a guide to establishing proper feed 
rate, the next logical step in the evo- 
lution of a chlorine feeder is to add 
a metering device, as shown in Fig. 2, 


Line 3. The Sightflo, a visible-flow 
indicator, is a direct-reading variable 
area type meter through which all 
of the chlorine flows. It will show 
zero flow when no gas is being fed 
and will accurately indicate any vari- 
ations from set feed rate. 

A meter having been established, 
the next logical step is to strive for 
dependable maintenance of flow rate. 
Since chlorine cylinder pressure varies 
with temperature, the condition up- 
stream of the throttling valve will not 
remain constant. The condition down- 
stream also may vary because of 
changes in conditions of head at the 
point of application. These variable 
conditions make necessary frequent 
adjustments of the valve setting to 
maintain an approximately constant 
rate of feed. 


Compensating Valves Added 


To assure that these variable con- 
ditions will not affect control, com- 
pensating valves are added upstream 
and downstream of the orifice. The 
design of these valves will be dictated 
by the control method used (Fig. 1). 
Line 4, Fig. 2 shows the arrangement 
if the condition downstream of a con- 
stant orifice is to be kept constant 
and the condition upstream is to be 
varied to control flow. The back 
pressure valve will maintain a con- 


stant condition downstream of orifice 
O,.. The compensating and control 
valve performs two functions: It pro- 
vides a convenient means for estab- 
lishing the upstream condition (Py, 
Method A, Fig. 1), and it keeps con- 
stant that established condition re- 
gardless of variations in cylinder 
pressure. 

At this stage in the evolution of 
a chlorine gas feeder, there exists a 
pressure-type, direct-feed device that 
will accurately control the flow of 
chlorine introduced directly into a 
pipe or channel carrying the flow to 
be treated. This device has certain 
limitations. It is not fool-proof, in- 
asmuch as the gas is under pressure 
throughout the system; any piping 
leak will allow gas to escape. Also, 
being a direct-feed device, it has 
the inherent weaknesses of the direct 
feed system, which have been pointed 
out previously. Chlorine feeders of 
this type are available and in limited 
use for special applications. 

To overcome the difficulty in at- 
tempting to introduce chlorine gas 
directly at the point of application, 
a device is added to bring the chlorine 
gas into intimate contact with a sup- 
ply of water and thus produce a 
chlorine solution. This solution is 
concentrated and relatively stable ; it 
can be introduced safely and easily 
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Fig. 4—A CHLORINE FEEDER unit, front and back views 


into an open channel, a closed pipe 
line, or the suction end of a pump. 
An injector, sometimes called an 
aspirator or eductor, is an excellent 
mixing device. The application of an 
injector to a direct-type feeder is 
shown in Line 5, Fig. 2. The injector 
also will induce a vacuum throughout 
the piping system of the feeder. This 
effect overcomes one of the weak- 
nesses of the direct-type feeder, in 
that gas cannot escape while the unit 
is operating, even if a slight leak 
occurs in the piping. 

The compensating and control valve 
is manually operated, however, and 
if a major break or leak occurs down- 
stream of the valve, chlorine will con- 
tinue to escape freely, endangering 
personnel and the premises. If the 
injector fails, chlorine gas will con- 
tinue to flow through the system di- 
rectly to the point of application with 
possible damage. If there is a slight 
leak through the valves in the system 
during a shut-down period, chlorine 
will bleed through the injector di- 
rectly to the point of application, pos- 
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sibly endangering personnel or caus- 
ing property damage. This type of 
machine is the semi-vacuum type 
solution feeder, previously defined. 


Pressure Relief Provided 


Those devices which will overcome 
these weaknesses are shown in Line 6, 
Fig. 2. A pressure relief has been 
added in combination with the vacuum 
breaker. The compensating valve has 
been designed so that it will close 
instantaneously on loss of vacuum (a 
condition which would occur if the in- 
jector fails, if water supply fails, if 
the diffuser at the point of application 
blocks up, or if there is a break in 
the gas system). 

Another refinement (Fig. 2, Line 
6) is a simple means for maintaining 
a constant vacuum downstream of the 
orifice, through the medium of a 
standpipe of fixed height within the 
bell jar. This device limits the vacuum 
in the system and maintains it at a 
constant established value. Also added 
is a rate control valve, by which means 
an operator may establish the value 


of P, (Fig. 1, Method A) and thus 
control the rate of chlorine feed. 

With all these refinements ( Fig. 2, 
Line 6) there is created a device 
which provides: (1) means for estab- 
lishing and keeping constant, a dif- 
ferential across an orifice to control 
chlorine feed accurately; (2) a vac- 
uum governed system which will pre- 
vent gas leaks and automatically shut 
off chlorine gas under any operating 
misfunction ; (3) an injector to cre- 
ate the operating vacuum and a solu- 
tion feed for safe and efficient appli- 
cation of chlorine to flow being 
treated; (4) an indicating device to 
show rate of feed; (5) a convenient 
means for setting or controlling the 
rate of feed; (6) a pressure relief 
safety device to vent gas to outside 
atmosphere, if the gas shut-off valve 
should leak during shutdown; (7) A 
vacuum breaker to prevent suck-back 
during shutdown; (in the type of 
unit described vacuum breaker and 
pressure relief functions are per- 
formed by a simple floating flask, 
independent of springs and check 
valves; this device is located in the 
bell jar, where it is conveniently vis- 
ible to the operator ). 

With these refinements, there is 
produced a full-vacuum-solution type 
chlorine feeder ; one that is complete 
and provides accurate control of 
chlorine feed, protects personnel, ap- 
paratus and premises, and safely de- 
livers the chlorine to the point of 
application. The details of the various 
elements and their physical relation- 
ship in the final product are shown 
in Fig. 3. The actual chlorine feeder 
is shown in Fig. 4. 


Methods of Control 


There are four basic methods of 
controlling the operation of chlorine 
gas feeders, as illustrated in Fig. 5. 

Manual Control equipment is put 
into operation and shut down manu- 
ally by the operator ; the rate of chlo- 
rine feed in pounds per 24 hours is 
established by manual adjustment. 

Semiautomatic Control or Start- 
Stop equipment feeds automatically 
in sequence with pump or timer op- 
eration at a rate manually preset. A 
variation of semiautomatic control ts 
pump-governed “step control,” used 
in multiple pump installations in 
which chlorine feed is automatically 
synchronized to provide proper dos- 
age for a particular pump or com- 
bination of pumps in operation. In 
semiautomatic or step control, the op- 
erator preselects the rate and the ap- 
paratus then starts and stops in step 
with the pump or other controlling 
device to provide chlorine when de- 
sired at the preselected rate. 





Automatic-Proportional Control 
equipment adjusts the chlorine feed 
rate automatically in accordance with 
flow changes to provide a constant 
pre-established dosage for all rates of 
flow. The feeder operates continu- 
ously, the dosage is established by 
the operator, and the machine then 
automatically follows the flow, chang- 
ing the feed rate to maintain a con- 
stant dosage. This type of control is 
commonly employed in plants where 
the rate of flow being treated varies. 
Pacing control cam be teamed with 
program control so that the dosage 
can be varied according to flow and 
pre-established schedule of dosage 
rate. A variation of paced operation 
is control by Oxidation - Reduction 
Potential, wherein an ORP (Redox ) 
controller is substituted for flow con- 
trol. This type of control is used in 
cyanide waste treatment and other 
treatments involving oxidation or re- 
duction. 

Program Control effects automatic 
changing of the chlorine feed rate 
throughout the day to follow changes 
in required chlorine dosage in accord- 
ance with a pre-established schedule. 
The chlorine feeder operates continu- 
ously, but the rate of feed is auto- 
matically adjusted to follow the pre- 
established program. This type of 
control is employed more frequently 
in sewage and waste chlorination than 
in water chlorination. 


Feeder Installation 


The most important factor in in- 
stallation is that of selecting the lo- 
cation. The ultimate discharge point 
of chlorine solution should provide 
two essential conditions—quick and 
thorough mixing of chlorine solution 
with the liquid to be chlorinated and 
sufficient contact time to effect the 
desired reaction or disinfection. De- 
sirable conditions, although not es- 
sential, include low presure at the 
point of chlorine application (an open 
channel with a minimum depth of two 
or three feet, or the suction line of 
a pump make ideal points), and a 
short run of chlorine solution lines 
from feeder to point of application. 

In selecting the location of a chlo- 
rine feeder, accessibility is of prime 
importance. The equipment should 
be located relatively close to the point 
of application where water supply 
is available in sufficient quantity and 
at suitable pressure. The location 
should be convenient to truck or rail- 
road delivery and should provide fa- 
cilities for container handling and 
storage. Of course, electric power 
must be available for light, heat, 
pumps and evaporators, and suitable 
drains should be available to carry 
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Fig. 5S—CONTROL METHODS used in chlorine feeder design 


off overflows. 

Water supply is an important factor 
in chlorine feeders. In the solution 
type feeder, the eductor or injector 
is designed to provide the necessary 
operating vacuum. A normal water 
pressure of approximately 30 pounds 
per square inch will operate chlorine 
feeder discharging solution against 
relatively little back pressure (four 
to five feet of water). 

As back pressure increases, the op- 
erating pressure supplied to the inlet 
side of the injector must increase. As 
a rule of thumb, it may be consid- 
ered that the supply pressure to the 
injector should be 2% to 3 times the 
pressure existing at the injector dis- 
charge. It is important that adequate 
pressure is maintained when the 
equipment is operating. The lines con- 
veying water to the feeder should be 
large enough so that a pressure drop 
does not occur when the water is 
drawn to operate the feeder. The op- 
eration of other taps connected to the 
same line should not appreciably affect 


the supply pressure. 


Temperature Considerations 

Heating facilities must be provided 
to assure satisfactory temperature 
control of the feeder area, which 
should be maintained at normal even- 
room temperature in the coldest 
weather. The principal fact with re- 
spect to heating is that there shall 
be sufficient heat available to vaporize 
the needed amount of chlorine from 
the cylinders—that is, that it shall be 
possible to transfer sufficient heat 
units through the walls of the con- 
tainer into the liquid so that the de- 
sired rate of withdrawal can be main- 
tained. The only other reason for 
maintaining the temperature in a 
chlorine feeder room is to assure that 
the water within the apparatus will 
not freeze in cold weather. 

Of considerable importance is the 
fact that if there is any temperature 
variation between the feeder room 
and the cylinder room, the cylinder 
room should be maintained at the 
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Fig. 6—CYANIDE WASTE treatment—an application to the treatment of industrial wastes 


lower temperature and the connecting 
piping from the cylinder to the feeder 
should never be allowed to drop below 
the cylinder temperature. Avoid car- 
rying it against cold walls, in front 
of windows, in drafty areas and the 
like. The illustration at the head of 
this article shows an installation em- 
bodying the principles outlined above. 
Figure 6 is a photograph of a Chlo- 
rinizer operating in a cyanide waste 
treatment installation where the cya- 
nide waste effluent is pumped through 
the injector, providing the vacuum 
and insuring the immediate and inti- 
mate control of chlorine and waste so 
essential for effective destruction of 
the cyanides 


Accessory Equipment 


Accessories make chlorine feeder 
installations more flexible. If there 
are two or more points to be chlo- 
rinated, it is not always necessary to 
use more than one chlorine feeder. 
The solution from one feeder may be 
directed into a manifold, from which 
it may be distributed to two or more 
points. 

Scales are desirable to keep records 
of daily quantities of chlorine feed, 
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and also as the only accurate check 
on the amount of chlorine remaining 
in the cylinders. Chlorine flow record- 
ers are available and desirable in some 
instances to provide a permanent rec- 
ord of the rate of chlorine feed. 
Booster pumps are necessary when- 
ever high back-pressure conditions 
exist and sufficient supply is not avail- 
able to assure proper operation of 
the eductor. Gas masks are important 
accessories and must not be over- 
looked. Other safety devices and 
alarm systems are available to aid in 
unattended operation. 

If chlorine feeder equipment is 
well-engineered, carefully selected and 
properly installed, it will control chlo- 
rine feed safely, accurately and ef- 
fectively in whatever capacity the 
process of chlorination is being used. 


Applications of Chlorine 
to Treat Industrial Waste 


With some 8000 untreated indus- 
trial wastes in this country, the total 
economic loss probably is several bil- 
lion dollars annually. Losses are in- 
curred through the discharge of 
unsalvaged materials carried by the 
industrial wastes. Further, the wastes 


are responsible for corrosion, in- 
creased costs of water treatment, 
increased costs of public health meas- 
ures, reduction in value of property, 
spoilage of recreational areas and 
damage to the fishing industry. Treat- 
ment of wastes is necesary to reduce 
these staggering economic losses. 

Although chlorination is not a pan- 
acea for all problems, it is a useful 
method of waste treatment in many 
cases. Its utility depends on several 
factors, best understood by reviewing 
briefly the general type of waste and 
methods of treatment. 


Classification of Waste 


Industrial wastes may be classified 
in several ways; for example: (a) 
Source (acid, coke, paper, steel, etc.) ; 
(b) Organic or Inorganic; (c) Toxic 
or Non-Toxic; (d) Metallic; (e) 
Chemical; (£) Mineral Oil; (g) In- 
ert; and (h) Mixed. 

Another broad classification is 
based on the industry from which the 
waste is derived: 

Chemical Industry, Fermentation, 
Food Processing, Mining, Metal 
Processing, Petroleum, Pulp and 
Paper, Textile, etc. 





Treatment Processes 


In considering the treatment proc- 
ess to be employed for any waste, 
thought should be given first to the 
possibility of salvage, which, in any 
manufacturing operation, constitutes 
one of the most effective waste treat- 
ment processes. A salvage operation 
may involve a change in the manu- 
facturing. process, recovery of usable 
by-products, or re-use of treated 
waste in processing. Salvage opera- 
tions may result in savings beyond 
the cost of the treatment process. The 
savings may be enough to turn a liabil- 
ity into an asset. When all possibilities 
of salvage have been exhausted, some 
form of treatment may still be neces- 
sary. 

The extent of treatment required 
is dependent upon numerous factors. 
These include the strength of waste, 
its toxic content, dilution in the re- 
ceiving stream, and nuisance charac- 
teristics of the waste. The specific 
waste treatment process to be applied 
must be selected. The selection is gov- 
erned by the individual waste, its 
source, and the prevailing conditions. 
The economics involved in operating 
different processes (chemical costs, 
construction costs, labor costs) must 
be considered. 

The source of waste may suggest 
the treatment process required.* In- 
organic waste, for example, generally 
will require chemical and mechanical 
(physical) processing. Organic waste, 
on the other hand, will respond to 
biological treatment and may or may 
not also require chemical and me- 
chanical processes. Mixed waste prob- 
ably will require mechanical and bio- 
logical treatment, and may or may 
not also require chemical treatment. 


Chlorination 


This paper is particularly con- 
cerned with chlorination as a unit 
waste treatment process. Chlorine has 
proved effective as a complete treat- 
ment process (stabilizing the waste) 
or as a pretreatment process (condi- 
tioning the waste to permit more com- 
plete and economical final treatment. ) 
Table 2 lists wastes which are eco- 
nomically treatable with chlorine. 

The list in Table 2 should not be 
construed as complete. Many wastes, 


*Unit waste treatment processes com- 
monly employed include: Aerobic Biological 
Oxidation, Anaerobic Digestion, Chemical 
Coagulation and Sedimentation, Chemical 
Oxidation, Chlorination, Dewatering, Dry- 


ing, Incineration, Filtration, Flotation, 
Flocculation and Sedimentation, Lagoon- 
ing and Irrigation, Neutralization, 
Screening and Sedimentation. 
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Table 2 


Wastes Treatable with Chlorine 





CHEMICAL INDUSTRY 
Coke and Gas 
Dye Manufacturing 
Explosives 
Pharmaceuticals 
Phenol 
Plastics 
Rubber and Reclaiming 
Starch 
Sulfur 


Cyanide 
Plating 


FERMENTATION PETROLEUM 


Biologicals 


METAL PROCESSING 


Pickling Waste 


FOOD PROCESSING 


Beet Sugar 
Frozen Food 
Meat Packing 


Tank Washing 


PULP AND PAPER 


Paper Board 
(News and Chip) 


TEXTILE 
Weol Scouring 


MISCELLANEOUS 
Chewing Gum 
Rendering Plants 
Tanning 











in addition to those shown, can be 
handled effectively by chlorination, 
but not as economically, at present, 
as by other methods. Research con- 
tinues, and new applications of chlo- 
rine are constantly being developed. 
Most applications of chlorine in in- 
dustrial waste treatment have been 
developed since 1930. 

The efficiency of chlorination as a 
waste treatment process depends on 
the inherent chemical activity of chlo- 
rine. Chlorine is a strong oxidizing 
agent and a powerful bactericide. It 
is an active element which will com- 
bine with many chemicals both in- 
organic and organic ; these combined 
forms are stable compounds which 
have little or no nuisance character- 
istics when discharged into receiving 
bodies of water. 


Chlorine Reaction Products 


If the waste contains compounds 
such as sulfides, cyanides, mercaptans 
or other chemical compounds in a re- 
duced state, chlorine will oxidize and 
stabilize the waste. This action of 
chlorine is utilized in fhe treatment 
of phenols, cyanides, coke and gas 
wastes, plastic wastes, etc. 

Waste from processes involved in 
rubber, starch, biologicals, fermenta- 
tion, food processing, pulp and paper, 
petroleum, wool scouring, rendering, 
tanning, etc., may contain organic 
chemical compounds capable of being 
decomposed by bacteria. The decom- 
posed waste causes a nuisance condi- 
tion at the plant or in the receiving 
body of water. Chlorine often will 
combine with such compounds to form 
an inert and stable substance which 
bacteria cannot decompose. Unsatu- 
rated chemical compounds often fall 
into this class. Chlorine may kill bac- 
teria in a waste and thus prevent its 
decomposition. 


In the case of process water and 
boiler water, chlorination is used as 
a bactericide in order to prevent slime 
formation in condensers and spoilage 
in process operations. Treatment of 
drinking water with chlorine is used 
principally for disinfection, but also 
may be used for elimination of taste 
and odors. 

Chlorination of sanitary sewage is 
used principally for disinfection pur- 
poses. It reduces bacterial activity and 
delays decomposition of organic mat- 
ter until the discharged waste is suf- 
ficiently diluted in the receiving waters 
to prevent anaerobic decomposition 
and nuisance conditions. 


W&SW 


Sea Water Distillation 
For Industrial Use 


Pacific Gas and Electric Co. has 
announced that it will install sea water 
evaporators to produce fresh water 
for boiler operations in its 44-million- 
dollar steam-electric generating plant 
under construction at Morro Bay, San 
Luis Obispo County. 

While the process has been common 
aboard ships, this is believed to be 
the first industrial application of ocean 
water distillation anywhere in the na- 
tion. 

Two sets of the sea-water evapora- 
tors will be installed—one for each of 
two giant boilers in the power plant. 
Each set will have a production capa- 
city of 50 gallons of fresh water a 
minute, or 72,000 gallons a day. 

The decision to design salt water 
evaporators was reached after ex- 
haustive inquiries into the availability 
of fresh water from other sources in 
the area. 
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More About ‘‘Quick Chlorine Dioxide’”’ 


Another experience with an emergency chlorine dioxide generator 


set up to control a serious taste and odor problem 


by CORNELIUS W. KRUSE 





Mr. Krusé is Associate Professor of Sanitary Engi- 
neering at The Johns Hopkins University, Baltimore, 
Md 

In the following letter, he refers to an item pub- 
lished in our April 1953 issue on page 150. That item 
told the story of a water plant operator in the Pacific 
Northwest, who “dreamed up”, built and operated an 
emergency chlorine dioxide generator. 

The experience reported by Mr. Krusé illustrates a 
different way of doing the same thing. We believe this 
sequel story will be of interest to our readers. 











Dear Editor: 

The brief article printed in Water & Sewage Works 
titled “Quick—The Chlorine Dioxide!” is responsible 
for this letter. 

I believe there must be some common bond between 
people who have really experienced bad taste and odor 
problems in water supplies, because just the title started 
me turning up about a hundred RPM's. 

I happened to be working in the lower Tennessee 
River area just after the T.V.A. impoundages were 
made. You will recall, before those new reservoirs got 
“ripe” they were responsible for a series of bad taste 
and odor experiences. Being younger and more am- 
bitious, I had set out to control this problem. I made 
plankton counts all up and down the river to try to 
forecast the trouble before it came. They (T.V.A.) 
had built me a pilot plant in which I hoped to find the 
best way of controlling the odors when they developed. 
By the summer of “45 we were ready for the problem 
to arrive, or so | thought. 

Each filter plant treating this water had more or less 
agreed to select a specific treatment and stay with it 
until the unpleasant condition was cured by the arrival 
of cold weather in the fall. This had the makings of a 
super experiment that no jar tests could approach. Some 
of the smaller plants, unable to do any additional treat- 
ment, would be full-scale controls! 

Waiting for the problem to arrive was nerve-racking 
for me and I ran around from plant to plant like a 
“young bird dog.” The fact that the operators knew 
I meant well was the only reason that they didn’t chain 
me to the back porch! Finally, the day arrived with a 
bang! Let us veil the tragic sequel, for history repeats 
itself; under the stress of the phone calls, unwanted 
advice by “experts” and salesmen, the whole scheme 
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went to pot. All methods were certainly tried, but the 
switching of materials every other day gave us neither 
the negative nor the positive results we were looking for. 

One treatment plant, supposed to be a control because 
it could not afford carbon in large amounts and lacked 
the capacity for applying breakpoint chlorination, did 
manage to get a drum of technical sodium chlorite. 
So we doped out a way, in a hurry, to generate 
chlorine dioxide. I think the sketch gives all the neces- 
sary details except, of course, the string and wire neces- 
sary to hold such a makeshift rig in order. 

How did it work? Well, that will always be a ques- 
tion: Some of us thought it did a fine job of reducing 
tastes and odors. According to my notes, it was doing 
about as well as a plant three miles upstream. The up- 
stream plant was allegedly feeding a breakpoint dose 
of chlorine, followed by 15 ppm activated carbon. | 
choose to call that Plant B, and our 0.2 to 0.5 ppm 


Table | 
Threshold Odor Number of Water Samples 





Plant A Plant B 
Raw Water Finished Water Raw Water Finished Water 
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MORE ABOUT “QUICK CHLORINE DIOXIDE” 


CONSTANT MEAD 


SIPHON 83 5 


PRE 


CHLORITE FEED STOCK 
45 LOS. 75% NAO CL, IN 5 GALLONS H,0 


PLANT DATA: 

CAPACITY 3 FILTERS 0.5 MGD= |.5MGD 
CHLORINATORS WG&T TYPE MSV-Ill 
POST CHLORINATION 0.5 PPM 


CHLORINE TECH.SODIUM CHLORITE FEED 
DIOXIDE CHLORITE RATE 
PPM LBS./DAY/FLTER ML./MIN./FILTER 


CHLORINATOR CHLORINATOR 



































2 UTER FILTER FLASK 
60 SEC. MIXING 


_———— —< 
0.1 0.744 2.2 
-_z 
CHLORINE FEED LINE 0.2 1.468 4.4 
\ CONCENTRATION 2000- 0.3 2.232 6.6 
1 4000 PPM 0.4 2.976 8.8 
| 0.8 3.720 11.0 
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CLEARWELL 


METHOD USED by the author to generate Chlorine Dioxide at a treatment plant in the lower Tenn. River area 


chlorine dioxide treatment 
summarized in Table 1. 


About the same reduction of odors was accomplished 


Plant A. The results are 


some reasoy, however, it never came back again. Who 


knows—maybe prayer is the best taste and odor control 


until the middle of October. When the problem ended, 
we decided to be ready for it the next season. For 


New “Clean Waters” 
Film Produced by GE 


A new version of “Clean Waters,” 
a film calling attention to pollution of 
water resources, will be premiered 
by the General Electric Company at 
the annual meeting of the Federation 
of Sewage and Industrial Wastes As- 
sociation in Cincinnati, October 10 
through 14. The 25-minute, full-color, 
sound motion picture is designed to 
create an awareness to the growing 
of stream pollution and enlist public 
and industry support for programs 
geared to meet the problem. 

Dramatizing the importance of 
clean water to the individual and his 
community, the 16 mm. film outlines 
the need for immediate action to com- 
bat existing and future pollution areas 
in order to assure safe water for 


health and recreational purposes. 

Besides spelling out this nation- 
wide threat, the film also prescribes 
the remedy: improved expanded 
water supplies through more indus- 
trial waste treatment, modernized mu- 
nicipal sewage disposal plants, and 
construction of municipal treatment 
facilities where none exist. 


Air Pollution Control Course 
At Rutgers University 


A regular first term course on 
“Principles of Air Pollution Control” 
is being offered at Rutgers Univer- 
sity, New Brunswick, N. J. The 
course is conducted at the Dept. of 
Sanitation on Fridays from 3:00 to 
6:00 P.M. It is open to industrial, 
governmental and other professional 


method after all. 


wesw 
personnel interested in air pollution 
control, as well as to qualified stu- 
dents at Rutgers. 

Applications for information and 
admission should be addressed to Uni- 
versity College (Evening School), 77 
Hamilton Street, New Brunswick, 


N. J. 


N. J. Operators’ License 
Examination Filing Date Set 


Those desiring to take the next New 
Jersey examination for Water and/or 
Sewage Works Operators wishing to 
become licensed operators must have 
the customary application on file with 
the Bureau of Examination and Li- 
censing of the N. J. State Dept. of 
Health, Trenton, N. J., not later than 
Nov. 10th. 
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On the City’s hills—the Gallenklinge Works 


Water for Stuttgart—from 16 Sources 


Stuttgart, Germany, is a city of hills. 
It has 72 different pressure zones and water is supplied 
by 74 reservoirs varying in elevation from 700 to 1600 feet. 


by CAPT. H. L. BLANFORD, Asst. Chief, Occupational Health Branch, 
Office of the Surgeon General, Washington, D. C. 


N GERMANY, as throughout most 

other parts of the world, the pro- 
vision of a safe-and adequate supply 
of water is one of man’s fundamental 
needs. The city of Stuttgart has been 
participating in efforts to meet this 
need for many hundreds of years, and 
the distribution system of its munici- 
pal water supply has grown by leaps 
and bounds until it now serves a met- 
ropolitan population of approximately 
500,000. The next “leap” in its growth 
is a plan to bring water from Boden- 
see (Lake Constance), which lies in 
the foothills of the Bavarian Alps 
between Germany and Switzerland, 
some 90 miles to the south. This proj- 
ect is expected to cost over $35,000,- 
000 and Stuttgart’s share of the vol- 
ume available will be about 32 mil- 
lion gal. of water per day. 

Stuttgart is located in Land (State) 
Wuerttemberg-Baden, along each side 
of the Neckar river, in the midst of 
one of Germany’s best grape produc- 
ing areas. A contour map of the city 
will show that its location along the 
Neckar River is in about as rough a 
spot as one would select to build a 
metropolis—much worse than the hills 
of San Francisco. 
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Complex Distribution System 


There are 16 separate water sources 
for Stuttgart, comprising a water dis- 
tribution company (Landeswasser- 
versorgung); surface water treat- 
mént plants; infiltration galleries; 
“well” fields; and spring develop- 
ments. Pressure in the distribution 
system varies from 3 to 8 atmospheres 
in 72 different pressure zones, and 
the water is supplied by 74 reservoirs 
ranging in size from 25,000 to 5,250,- 
000 gallons. 

All storage of water is in ground 
level reservoirs (the topography pre- 
cludes the necessity for any elevated 
storage), and reservoirs have been 
built at elevations between 700 and 
1600 feet above sea level. Forty-four 
manually and automatically operated 
pump stations are used to supply this 
series of zones and reservoirs. Elec- 
tric telegraph systems are used to 
control the pumps, or to signal the 
operator, when the water level in the 
next higher zone reservoir falls be- 
low a predetermined height. 


Spring Water Supplies 


The spring developments are lo- 
cated in groups of 6 or 8 on the hills, 


usually around the periphery of the 
metropolitan area but in one instance 
some 12 miles from the city limits. 
Construction is similar throughout, 
an underground stream having been 
intercepted in the side of the hill with 
a concrete collecting basin, from 
which the water is pumped or flows 
by gravity to the distribution system. 
All of these supplies, except one 
where liquid chlorine is used, are 
chlorinated at the source with a hypo- 
chlorite. No other treatment is given. 
Flow from each group of springs is 


only about 40,000 gpd. 


Infiltration Galleries 

A typical infiltration gallery is the 
Neckartailfingen source, located some 
12 miles up-river from the city limits. 
A 300-meter section of 60 x 60 cm, 
stone-masonry gallery, with cover 4 
to 5 meters thick is located on the 
north side of and at a right angle 
to the Neckar river. An identical sec- 
tion 200 meters long is located on the 
south side, the two galleries being 
connected under the river with a 
header made up of 2—250 mm dia- 
meter cast iron pipes laid side by side. 
A 25,000-gallon collecting basin, po- 
sitioned at the extreme north end of 





this construction, serves as a terminus 
for the pump-suction lines. Disinfec- 
tion is again the only treatment given, 
being accomplished at this location 
with chlorine and ammonia. 

The method of recharging at this 
source is rather interesting. Water is 
pumped from the Neckar river 


through 2 pressure filters into 7 re- 


charge ditches parallel to and at vary- 
ing distances from the collecting gal- 
leries. These ditches are 6 meters 
square in area; they have concrete 
walls, and contain graded sand and 
gravel to a depth of approximately 1 
meter. 


Slow and Rapid Filters 

Water from either the Neckar river 
or from 2 small lakes is treated in the 
city’s 3 filtration plants. Practices 
ditfer but slightly from the U. S.; 
lime is used for pH control, aluminum 
sulfate and sodium aluminate as co- 
agulants, activated carbon for taste 
and odor control, and chlorine gas for 


Stuttgart’s Berg. water filtration plant 


disinfection. However, combinations 
of both slow and rapid sand filters are 
used and the effective sand sizes are 
smaller than those used in present- 
day filters in the UV. S. 

Four so-called “well” fields have 
been developed at various locations 
throughout the city. The “wells” 
really should be called “collector 
wells,” as most of them are made up 
of a horizontal, perforated concrete 
pipe (200 to 300 meters long, with 
4 to 5 meters of cover) laid parallel 
to and at varying distances (100 to 
600 meters) from the Neckar river. 
One end of the pipe terminates in a 
collecting basin to supply the pump 
suction lines. A few of these “collect- 
ing wells” have a vertical collector 
of perforated concrete, with a pump 
station built on the top. Chlorination 
is the only treatment given to water 
from these well fields. 

Water purchased from Landeswas- 
serversorgung is chlorinated as it en- 
ters the city, the point of chlorination 


being just ahead of a 5.0 mg capacity 
reservoir, 

In spite of this “hodge-podge” of 
reservoirs, Weterogeneous water 
sources, cast iron pipes over 100 years 
old, and the plethora of pump sta- 
tions, sanitary control of the Stutt- 
gart water is superior. Daily deter- 
minations of chlorine residual, taken 
by the U. S. Army at 15 widely dis- 
persed locations, vary only from 0.35 
ppm near points of chlorination to 
0.1 ppm or 0.2 ppm some 10 to 15 
miles distant. In addition, approxi- 
mately 75 samples are examined bac- 
teriologically at a U. S. Army labora- 
tory each month. A sample of unsafe 
sanitary quality is very rarely found. 

The entire staff of “Der Technis- 
chen Werke der Stadt Stuttgart” is 
to be complimented for ingenuity, in- 
tegrity and farsightedness in assuring 
their community a plentiful and po- 
table water supply both at present and 
in the future. 


Control gallery (left) and rapid sand filters (right) in the modern Berg. plant 
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RAPID DETERMINATION of sulfates uses spectrophotometer with 
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flame attachment and photomultiplier 


A Turbidimetric Sulfate Determination 


This rapid spectrophotometric method was developed to 
eliminate visual error and correct for turbidity 


by J. F. THOMAS and J. E. COTTON, Sanitary Engineering Research Laboratories, 


Univ. of California, Richmond, Calif. 


HE gravimetric method for the 

determination of sulfate ion con- 
tent has long been accepted as the 
primary standard procedure. It is a 
tedious determination to carry out 
and has limitations, principally in the 
range of low sulfate ion concentra- 
tions which are likely to be encoun- 
tered in the water works laboratory. 

The turbidimetric method, present- 
ed in this paper, is designed specifi- 
cally for application to water samples 
which contain a low concentration of 
sulfite ion. Unlike the gravimetric 
method, results may be determined in 
a short time. The good replication of 
results obtained by this method indi- 
cates a high degree of precision ; sta- 
tistical analyses of the results show 
it to be reliable. 


The Turbidimetric Method 


Many turbidimetric methods 
for the determination of sulfate ion 
have been proposed, all of which are 


1,2, 3and4 
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very similar. A source providing bari- 
um ion is added to a solution contain- 
inz sulfate ion, causing the formation 
of turbidity due to the formation of 
insoluble barium sulfate. The pro- 
posed method develops the turbidity 
in a like manner but measures it spec- 
trophotometrically, thus eliminating 
the large indeterminate optical fatigue 
error normally associated with the 
visual comparison method of the tur- 
bidimeter and nephelometer. In addi- 
tion, the method automatically cor- 
rects for any color or turbidity 
already present in the sample. 


APPARATUS 


The turbidimetric sulfate determi- 
nation can be performed with any 
photometer that operates in the visual 
range, With one exception all turbidi- 
metric determinations reported in this 
article were made with a Beckman 
Spectrophotometer, Model DU, using 
cells having a one-centimeter light 


path (see Fig. 1). For comparative 
purposes between instruments, a cali- 
bration curve was constructed with a 
Fisher Electrophotometer using cir- 
cular cells having a two-centimeter 
light path. 

REAGENTS 

Acidified Salt Solution. Dissolve 
200 grams of reagent grade sodium 
chloride in 800 ml of distilled water 
and add 20 ml of concentrated reagent 
grade HCl. 

Barium chloride crystals, reagent 
grade. Pass crystalline barium chlo- 
ride through a sieve shaker, retaining 
those crystals which pass the #20 
mesh but are retained on the #30 
mesh. 

Potassium sulfate standard stock 
solution, 100 ppm of sulfate ion, Dis- 
solve 0.1840 grams of potassium sul- 
fate in water and dilute to 1 liter. 
Each ml is equivalent to 0.1 mg of 
sulfate as sulfate. 





PROCEDURE 

A 50 ml aliquot of the sample con- 
taining not more than 80 ppm sulfate 
ion is measured into a 150 ml beaker ; 
samples containing higher concentra- 
tions of sulfate ion should be accu- 
rately diluted with distilled water. To 
the 50 ml aliquot add 10 ml of the 
acidified salt solution, mix thorough- 
ly, withdraw a 5 ml portion, and 
place in a spectrophotometer light cell 
for subsequent determination of the 
initial turbidity. The initial turbidity 
is the blank correction. 

To the remainder of the sample in 
the beaker add approximately 0.3 
gram of barium chloride crystals by 
means of a small scoop. (A glass or 
metal scoop that approximately deliv- 
ers this amount is convenient and suf- 
ficiently accurate inasmuch as a large 
excess of barium ion is involved.) 
Stir for exactly 1 minute (a magnetic 
stirrer is desirable) ; then allow the 
solution to stand for exactly four 
minutes. Immediately transfer a por- 
tion of this solution to a light cell and 
read the optical density on the spec- 
trophotometer at a wave length of 
380 my. (Any wave length up to 
500 my is acceptable, but the magni- 
tude of the optical density read- 
ings decreases at the longer wave 
lengths. 

The optical density of the initial 
turbidity is read concurrently and 
subtracted ; the resultant optical den- 
sity is a function of the barium sul- 
fate turbidity. (This subtraction, or 
blank correction is made automatical- 
ly by the Beckman Spectrophotom- 
eter. ) 

The sulfate ion concentration is 
read directly from a calibration curve 
based on standard sulfate solutions 
treated by the same procedure. The 
calibration curve (see Fig. 3) covers 
a range from 2 to 80 ppm of sulfate 
ion and is prepared from solutions 
made by accurate dilution of the po- 
tassium sulfate standard stock solu- 
tion with distilled water. 

The samples should be run at a 
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Fig. 2—ABSORPTION CURVE of barium sulfate in water 


Barium sulfate concentration is equal to 12.1 mq per liter. 


temperature that does not vary more 
than +3°C from the temperature at 
which the calibration curve was made. 
RESULTS 

A standard light absorption curve 
was constructed to determine the op- 
timum wave length for measuring the 
optical density of the barium sulfate 
turbid solutions. (See Fig. 2.) There 
are two observed maxima—220 my 
and 350 mu. That occurring at 220 my 
was rejected because special appara- 
tus and techniques are required at 
this short wave length. A wave length 
of 380 my was selected as being the 
closest practical working point on the 
curve in the proximity of the second 
maximum. This wave length was used 


Table 1 


in preparing the calibration curve 
shown in Fig. 3, which covers the 
range from 2 to 80 ppm of sulfate 
ion, : 

The curve is linear, following 
Beer's Law between 20 and 80 ppm 
Below 20 ppm the curve is concave 
upwards. It crosses the abscissa at 
2 ppm sulfate ion concentration due 
to the slight solubility of barium sul- 
fate in the salt acid solution. Above 
80 ppm sulfate ion concentration the 
curve is concave downward and the 
optical density rapidly approaches a 
constant. The standard calibration 
curve ( Fig. 3) does not include values 
above 80 ppm because they are diffi- 
cult to reproduce accurately. 


The calibration curve shown on 
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Fig. 3—STANDARD CURVE for 


Beckman Spectrophotometer, Model 
Fig. 4 was constructed using a 
425 mp filter on a Fisher electro- 
photometer. A comparison of the 
shape of this curve with the curve 
obtained using the Beckman Spectro- 
photometer shows the expected simi- 
larity. 


Evaluation of Results 


To evaluate the method, standard 
potassium sulfate solutions were pre- 
pared in sufficient quantities to allow 
replicate analyses (10 samples for 
each concentration) to be run by both 
the gravimetric’ and the turbidimetric 
method. The concentrations prepared 
with respect to sulfate ion were 2, 5, 
6, 10, 20, 30, 40, 50, 60, 70, 80 ppm. 
A comparison of the results of the 
two methods combined with a statis- 
tical analysis is shown in Table 1. 

To appraise the method with re- 
spect to field samples, six typical wa- 
ter samples were run by both methods 
in ten replications. These samples in- 
cluded two well waters and four tap 
waters from different sources: Rich- 
mond, San Francisco, San Rafael and 
the California Water Co. A compari- 
son of the results, including a statis- 


tical analysis, is shown in Table 2. 


Discussion 


One of the most difficult aspects of 
turbidimetry is the formation of re- 
producible dispersions. As variations 
in particle size cause the greatest 
fluctuations in turbidity measure- 
ments, emphasis is placed on the 
formation of particles of the same 
relative magnitude. In addition, the 
particles must be sufficiently fine so 
as not to settle rapidly; but the 
particles must not be colloidal, because 
colloidal solutions have interfering 
optical properties. The formation of 
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ppm SO; 


turbidimetric sulfate determination 
DU, with cells having |-cm light path. 


optimum size particles is accom- 
plished in the proposed turbidimetric 
sulfate method by carefully observ- 
ing the prescribed conditions of the 
procedure. 

The following conditions have been 
taken into consideration in the pro- 
cedure in order to produce suspen- 
sions of a uniform physical character : 
the concentrations and ratio of con- 
centrations of the barium and sulfate 
ions; the manner and order of mix- 
ing; the time rate of mixing; the 
amount of salt and acid present; and 
the temperature. 

To produce and keep a suspension 
for the time necessary to make the 
turbidity measurement, the sulfate ion 
concentration must not exceed 80 mg 
per liter. It is also necessary to control 
the rate of precipitation. This is ac- 
complished by adding solid barium 
chloride of a definite grain size (20- 
30 mesh). Thus the rate of solution 
of the barium chloride controls the 
rate of the reaction between the 
barium and sulfate ion. 


In addition to sulfate ions, carbon- 
ate, chromate, phosphate, and oxalate 
ions also form precipitates with 
barium ion. Interference from these 
latter four anions can be eliminated 
by allowing the reaction to proceed in 
a dilute acid solution. 

The acid used to form the dilute 
acid solution causes an increase in the 
solubility of barium sulfate. It has 
been shown that sodium chloride also 
causes an increase in the solubility of 
barium sulfate’. Therefore, the addi- 
tion of hydrochloric acid and sodium 
chloride to the solution containing 
sulfate ion, prior to the addition of 
barium ion, inhibits the ultimate 
growth of micro crystals of barium 
sulfate, which is desirable. 


Precision and Accuracy 


The results of replicate analyses of 
standard sulfate solutions by both the 
gravimetric and turbidimetric method 
are shown in Table 1. The concentra- 
tions range from 5 ppm to 80 ppm 
sulfate ion. It is not feasible to go 
below this lower limit for either 
method without concentrating the 
solution because the gravimetric 
method presents the problem of ac- 
curately weighing minute quantities 
of precipitate, and in the turbidi- 
metric method the barium sulfate is 
completely soluble in the salt-acid 
solution at low concentrations (ap- 
proximately 2 ppm sulfate ion and 
below). The reason for settling the 
upper limit at 80 ppm sulfate ion in 
the turbidimetric method has been 
previously mentioned, but no diff- 
culties are encountered by accurately 
diluting more concentrated solutions 
until they fall within the specified 
limits. The gravimetric method has no 
distinct upper limit. 

A statistical analysis of the repli- 
cate results (Table 1) shows that the 
turbidimetric method has a slightly 
greater precision and accuracy than 
the gravimetric method in the range 
studied. 
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The apparent lack of precision and 
accuracy in the gravimetric method 
is in agreement with recent findings’ 
obtained with the electron microscope 
in the examination of barium sulfate 
crystals. Crystal size was compared 
to filter paper pore size and it was 
concluded that a sulfate molarity of 
0.006 (30 ppm) is an approximate 
minimum for gravimetric determina- 
tions. 

When a statistical comparison of 
the results is made on field samples 
(see Table 2), the same approximate 
degree of precision is found for both 
methods and is roughly of the same 
order of magnitude as found in 
standard samples of corresponding 
value. 

The ease of determining the sulfate 
ion concentration by the turbidimetric 
method offers an advantage that is 
immediately apparent : the sulfate ion 
concentration of a field sample can be 
determined within ten minutes after 
the sample has been received by the 
laboratory. In addition, it has been 
found that even an unskilled labora- 
tory worker can analyze ten samples 
an hour for sulfate ion concentration, 
with a high degree of precision and 
accuracy. 

The similarity in shape of the 
standard calibration curves obtained 
using both the Fisher and Beckman 
Photometers indicates that results ob- 
tained on different instruments oper- 
ating at different wave lengths are 
equally reliable. 

The anions and cations generally 
found in sanitary laboratory samples 
offer no interference in the turbidi- 
metric method when the specified pro- 
cedure is adhered to. 














Paul D. Haney Joins 
Black & Veatch 


Black & Veatch, consulting engi- 
neers of Kansas City, Mo., have an- 
nounced that Paul D. Haney has 
joined their staff and will be active 
in matters pertaining to water supply, 
water purification, sewage and waste 
disposal, and other sanitary problems. 

Mr. Haney was, until recently, 
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Fig. 4—STANDARD CURVE for turbidimetric sulfate determination 
Fisher Electrophotometer, with circular cells having 2-cm light path. 


Conclusions 


The analytical method described in 
this paper is applicable to the deter- 
mination of sulfate ion in most water 
samples encountered in the sanitary 
laboratory. The precision and accur- 
acy of the method, in the range be- 
tween 2 and 80 ppm sulfate ion, are 
greater than that of the gravimetric 
method. In addition, the method has 
the added advantage of speed and 
simplicity. 
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V. W. Langworthy Joins 
B-I-F Industries 


Omega Machine Co. Division of 
B-I-F Industries takes pleasure in an- 
nouncing that Virgil W. Langworthy 
has joined their staff as a project en- 
gineer on September 20th, and will 
make Providence, R. I., his headquar- 
ters. As his principal duties he will 
further the advancement and applica- 
tions of Omega and B-I-F Industries 
equipment in the waterworks field. 


Sanitary Engineering Research Lab- 
oratories. 
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Mr. Langworthy comes to Omega 
from The Chlorine Institute, Inc., 
New York, and has a wide experience 
in sanitation. He is a graduate of 
Michigan State College and a member 
of AWWA, NYS&IWA, ACS and 
APHA. His prior experience includes 
serving as superintendent of the water 
softening plant at Adrian, Mich., and 
operator at the Lansing, Mich., soft- 
ening plant. 
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The Future of Waterborne Wastes 


A concise statement of the problem man has created 
and of his progress in learning to live with it 


by HARRY A. FABER 


ANEW LOOK at an old subject 
can reveal surprising and useful 
facts. The subject of waterborne 
wastes has been discussed from many 
points of view: in popular articles, in 
political speeches, in legislative ac- 
tions, and in technical publications. 
What new aspects can be considered ? 
Let us here investigate and illustrate 
the cyclic nature of waterborne 
wastes. 


Pattern of Growth 

There is a growth pattern or cycle 
similar for almost all organisms, 
whether a group of yeast cells or fruit 
flies, or the human beings comprising 
a nation’. Figs. 1 and 2 illustrate the 
typical population growth curves 
characteristic of yeast cells and of 
fruit flies. It seems quite logical that 
this pattern should be true of yeast 
cells or fruit flies, as a balance must 
exist between living space, growth- 
inhibiting waste products, and the 
limit of population which can devel- 
op. But it is significant that the same 
pattern of growth applies to human 
populations. 

Fig. 3 illustrates the past, present, 
and future population growth curve 
of the United States. While it is true 
that a new cycle of growth may occur 
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in a nation through re-organized re- 
sources or changed environment, evo- 
lutionary shifts in the population 
growth curve merely move the base 
and then the process goes on as 
before. 

What can we learn from popula- 
tion growth curves? For our present 
purpose, we can consider living space 
and growth-inhibiting waste products 
to be the principal limiting factors in 
the development of human popula- 
tions. We may logically assume these 
two factors to be practically identical. 
The waste products of man were of 
little significance until they were ma‘e 
so by his concentrations of popula- 
tion, 


Water Needs of Man 


Man needs water, food, and air in 
order to survive. With a small popu- 


Mr. Faber is Managing Editor of Water & Sewage 
Works. His paper was presented at a recent meet- 
ing of the Association of Consulting Chemists and 
Chemical Engineers in New York City. It constitutes 
a summary statement designed to evaluate some- 
what unusual considerations involved in the past, 
present and future of industrial wastes. 


lation, these needs present no great 
problem; but with growing popula- 
tions, man must learn more and more 
to control his environment. This coun- 
try’s population has more than dou- 
bled during the past half century’. 
Current estimates indicate that dur- 
ing 1975 it will approach the 200 
million mark. As a result of the 
growth and concentration of popula- 
tion, and of the expansion of this 
country’s industrial capacity, the 
problems of water supply and of 
waterborne waste disposal will be in- 
tensified. The U.S. demand for water 
is illustrated in Fig. 4, and Fig. 5 
compares water demand with supply. 

The problem of disposal or utiliza- 
tion of added volumes of both indus- 
trial and municipal wastes is a stag- 
gering one. When the demands that 
will be made upon our water re- 
sources are considered, it is clear that 
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Fig. 4—Present water requirements. Fig. 5—-Water demand compared with water supply. 


this nation cannot afford to discharge 
these wastes untreated into streams. 
The inevitable reduction in usable 
water supplies which would result 
could not be tolerated. Water supply 
and the disposal of waterborne 
wastes are closely integrated, as illus- 
trated in Fig. 6. 

Water requirements of the U. S. in 
1975 are expected to be almost double 
our present needs, and to use as much 
as 90 per cent of all the water that 
can be dev eloped at reasonable cost. 
Industry’s needs alone may increase 
170 per cent, from 80 billion gallons 
per day te 215 billion gallons. Munici- 
pal needs should increase 50 per cent, 
partly due to increased population and 
partly to intensified use of modern 
appliances 


Waste Water Problem 


Che municipal and industrial uses 
of water are essentially “non-con- 
sumptive” uses. That is, over 90 per 
cent of the water so used is dis- 
charged as the carrier of man’s water- 
borne waste. This use of water to 
carry and to finally dispose of liquid 
waste is an essential one. Large com- 
munities and industries could not ex- 
ist if streams or tidewater were not 
available to carry away their waste 
water. It is right and proper that man 
and industry should use the streams 
nature has provided to dispose of 
wastes, but difficult problems arise 
when a stream is called upon to as- 
similate a volume of waste that ex- 
ceeds its capacity for self-purification. 

Just as the pattern of water use 
shows an increasing rate of growth, 


so does the pattern of stream pollu- 
tion. For the growing municipal and 
industrial consumption of water is 
immediately reflected in a growing 
volume of waterborne wastes. But the 
volume of this nation’s streams re- 
mains the same —and the streams 
have only a fixed capacity for natural 
purification of wastes. And as streams 
become overloaded with pollutants, 
the water unfit for other 
uses. 

Only about twenty years ago did 
the general public become aware of 
stream pollution as a real and serious 
problem, and only in the last six years 
have expenditures in the sewage and 
industrial waste treatment field grown 
significantly. The sewage field expen- 
ditures during the years 1948 to 1953 
were respectively 436, 484, 502, 544, 
535, and 678 million dollars, as illus- 
trated in Fig. 7. While the municipal 
investment in sewage treatment works 
is over 5 billion dollars, it is estimated 
that ¢ities and industries will have to 
spend about 10 billion dollars over the 
next ten years to clean up the nation’s 
streams. 

The municipal and industrial pol- 
lution load on U. S. rivers and streams 
is not completely measured. The rec- 
ord shows that, based only on oxygen 
depletion, municipal pollution is now 
equivalent to the wastes from a popu- 
lation of 65 million ; known industrial 
pollution is equivalent to wastes from 
a population of 45 million; and esti- 
mated industrial pollution is equiva- 
lent to wastes from a population of 
40 million. These data are illustrated 
in Fig, 8. 


becomes 


There are 11,800 municipalities 
having sewers: of these 3,500 provide 
adequate treatment; 3,100 partial 
treatment; and 5,200 no treatment. 
There are 10,400 industrial plants dis- 
charging wastes; 2,600 of these are 
treating their wastes; in 4,100 of 
these treatment has not been deter- 
mined ; and in 3,700 of these no treat- 
ment is provided. Remember, these 
data are based only on oxygen deple- 
tion evaluation of the waste load. In 
addition, the rivers also carry brines, 
acid wastes, and the great variety of 
substances (some of which may be 
toxic) whose effects are unknown. 
Stream pollution now has become 
a national problem. Its pattern of 
growth is similar to other cyclic 
curves. 

Most public health authorities agree 
that it is uneconomic and unreason- 
able to require the treatment of all 
wastes. The purpose of treatment is 
to meet the broad public interest, that 
is, to keep a stream from growing so 
polluted that it can no longer serve 
the legitimate needs of neighboring 
towns and industries. 


Waste Reduction and Treatment 


Stream pollution laws are needed 
and they should be enforced equit- 
ably. The conservation of natural re- 
sources transcends the mathematics 
of economics. Hedgepeth* empha- 
sizes that, “In stream pollution con- 
trol we are dealing with the wise use 
of a renewable resource, as opposed 
to its abuse. If the receiving stream 
cannot healthily assimilate the wastes 
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from a new industrial plant, the plant 
should be located elsewhere.” 

The original — and still predomi- 
nant—approach to the solution of in- 
dustrial waste problems is on the 
basis of municipal sewage treatment 
processes. This solution is far from 
satisfactory. Aside from the fact that 
both wastes are waterborne, there is 
little in common between domestic 
sewage and industrial waste waters. 
There are many industrial waste prob- 
lems which cannot be solved by the 
application of presently known treat- 
ment methods. Real stream pollution 
abatement must begin closer to the 
roots of the problem, since the evils 
actually begin in the research labora- 
tory, at the conference table, on the 
flow sheet, on the drafting board, and 
in the operations control office. 

Industry’s pollution problems must 
be faced realistically. Hedgepeth 
points out® that “The apprupriation 
of capital to finance waste treatment 
projects must be in competition with 
productive investments.” Recognition 
of this fact emphasizes the primary 
need of industry to appraise water- 
borne wastes from a chemical and 
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chemical engineering point of view. 
It will be good business to do so. The 
volume and concentration of 
borne wastes may be reduced, certain 
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Fig. 7—Growth of water works 
and sewage disposal facilities. 


“problem” wastes may be eliminated 
or receive separate treatment, and 
some problems may be solved by the 
profitable recovery of by-products. 
Recovery, pretreatment, or elimina- 
tion of waterborne wastes is not the 
job of sanitary engineers, but must be 
that of chemists and chemical engi- 
neers having special knowledge of a 
specific manufacturing process. 


water- 


Effluent Disposal and Reclamation 

Following the treatment of a water- 
borne waste, there still remains the 
problem of effluent disposal or re- 
clamation®. For “disposal” the waste 
must be so treated that it is suitable 
for discharge to a stream, lake, or 
ocean, or upon the ground in accord- 
ance with accepted health, nuisance, 
and pollution standards. For “recla- 
mation” the waste must be so treated 
as to produce an effluent suitable for 
re-use, 

Water reclamation may be either 
incidental, planned, or integrated as 
illustrated in Fig. 9. Incidental water 
reclamation is accomplished whenever 
waterborne waste effluents are dis- 
posed of to streams or to land. 














40 as 80 





Planned reclamation is based on using 
the optimum treatment process de- 
signed to provide an effluent suitable 
for a predetermined use. Integrated 
reclamation involves the management 
of treatment and reclamation proc- 
esses to the end that waterborne waste 
effluents may be available for maxi- 
mum re-use at minimum cost. 

There are problems of quality and 
of economy relating to the re-use of 
effluents. Health limitations dictate 
that only crops not utilized directly as 
food may be irrigated with primary- 
treated sewage effluents. For unre- 
stricted crop use, effluents must be 
well-oxidized and disinfected—to the 
degree that they meet essentially the 
same standards as potable water. 

In evaluating the cost differential 
between natural and reclaimed water 
supplies, only those charges in excess 
of disposal costs should be assessed 
against the final user. At Baltimore, 
for example, the Bethlehem Steel Co. 
uses effluent from the municipal sew- 
age treatment plant in its steel pro- 
duction. The effluent provides a re- 
turn to the city and, at the same time, 
its cost to the industry is less than 
that of other resources. 

Many industries are learning to 
re-use process and cooling waters 
within their own plants, thus follow- 
ing integrated reclamation and dis- 
posal practices which are to their eco- 
nomic advantage. One such instance 
is that of the new Lever Brothers 
plant at Los Angeles. Initial estimates 
indicated that the wasted effluent 
would total 20 to 30 mgd. Proper en- 
gineering design, however, resulted in 
the discharge of less than 1.0 mgd 
from this large plant (cost $25 mil- 
lion). 


New Waste Treatment Problems 


The future is sure to bring many 
new industrial products and new 
waste problems. Twenty-five years 
ago, for example, detergents, insec- 
ticides (DDT and Benzene hexachlo- 
ride), plastics, and a herbicide (2, 
4-D) were chemicals of no impor- 
tance. They now are produced by the 
millions of pounds, and their produc- 
tion is increasing rapidly. Similarly, 
we have new waterborne wastes from 
the growing antibiotic industry. 

Waterborne wastes which contain 
radioactive materials have created en- 
tirely new problems of disposal: 
treatment methods devised to date are 
uncertain and not particularly prom- 
ising. In the future, we must deal with 
mounting quantities of atomic wastes. 
These wastes differ from anything 
previously produced by man because 
they are, by our measures, nearly 
eternal’. 
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Fig. 8—U. S. pollution load, based on oxygen depletion. 


There are several areas of research 
that obviously are of major and pri- 
mary importance”. New techniques 
must be developed for determining 
the amounts and kinds of pollution 
and their effects. Methods for treat- 
ing new industrial wastes must be 
developed. Specialized personnel and 
the coordination of research is vital 
to future progress. We need a deeper 
appreciation of the multiple-purpose 
concept of water use, and we need to 
apply that concept. 

We can make a surprisingly accu- 
rate prediction of population growth ; 
to predict the endless ways in which 
man can change and complicate his 
environment is beyond our grasp. It 
may be, however, that an actual cycle 


of pollution growth can be plotted 
when sufficient data becomes avail- 
able. If this proves to be possible, a 
pattern of growth may exist which 
directly relates the “effect of growth- 
inhibiting waste products” to the 
growth cycle of human populations. 
The author has theoretically illus- 
trated this condition in Fig. 10. 
The farther man has moved away 
from the balanced integration of na- 
ture, the more his physical environ- 
ment has become harmful. Neutra® 
has stated this clearly. “Man may per- 
ish from his own explosive and in- 
sidious inventions. For an adjust- 
ment to them, he leaves himself pre- 
cious little time, and progressively 
less as his technological wizardry runs 
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CYCLES of U. S. population and pollution 
Fig. 1|0—Growth pattern of stream pollution, a theoretical cycle. 


wild and rushes on. If he is to survive 
at all, it cannot be through slow ad- 
justment. It will have to be through 


What It Costs to 
Properly Water a Lawn 


\ boost to water use appears in 
Scott’s “Lawn Care,” a useful and 
widely-circulated free publication 
of O. M.Scott & Sons, growers and 
distributors of high grade grass 
seeds of Marysville, Ohio. 

The following is taken from 
Scott’s “Lawn Care,” No. 128, and 
should interest water works men 
for the reason that it is calculated 
to increase water use for producing 
better lawns and also for the inter- 
esting comparison of lawn watering 
costs in various cities and different 
sections of the country. 


Lawn Watering 
Not Expensive 


“To be able to answer inquiries as to 
the cost of watering lawns, we conducted 
a survey of water rates in different places. 
Our conclusion is that watering for the 
lawn is not costly. Where it is available, 
the generous use of water on the lawn can 
give more satisfaction in appearance and 
comfort than most any other summer 
expenditure. 

“Lawn Care holds no brief for water 
companies, public or private. But few who 
complain about the cost of water stop to 
consider that it’s ‘cheaper than dirt’. In a 
typical city, 1000 gallons delivered 
wherever it is wanted for less than 50c. 
\mounts over the minimum drop to less 
than per 1000 gallons. For instance 
our own town has what seems a very high 
rate. Even a large lawn of 10,000 
square feet can have the equivalent of an 
inch of rain every week for three months 
at a cost of less than forty dollars. 
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“The accompanying table embraces 
typical rates that should enable you to 
estimate the cost of a dry summer's 
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design more subtly considered and 
circumspect, through more cautious 
planning in advance.” 


watering of your lawn—based on your 


local rate schedule.” 
Over Minimum 
10 ins 


Per water on 
1000 gal 1000 sq ft 
$0.29 $1.82 

0.26 1.63 

0.40 2.50 

0.09 0.56 

0.18 1.13 

0.26 1.63 

0.26 1.63 

0.34 2.13 

0.10 

0.23 

0.13 

0.10 

0.32 

0.24 

0.20 

0.28 

0.17 

0.20 

0.20 

0.26 

c.19 

0.29 

0.37 

0.42 


City 
Wellesley, Mass. 
New Haven, Conn. 
Suburban N. Y. C. 
Philadelphia 
Washington, D. C. 
Charlotte, N. C. 
Altoona, Penna. 
Pittsburgh 
Cleveland, Ohio 
Columbus 
Cincinnati 
Detroit 
Indianapolis 
South Bend 
Evansville 
Winnetka, Ill. 
Springfield, Ill. 
St. Louis 
Rochester, Minn. 
Des Moines, Iowa 
Omaha, Nebraska 
Kansas City, Mo. 
Kansas City’ 
Wichita, Kansas 


$2.40 
3.00 
4.50 
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1K. C. Suburban Water Co. 


It is of interest to note from the 
table that lawn watering is most 
expensive in Suburban N. Y. City, 
Wichita, Kan., and Suburban Kan- 
sas City; least expensive in Phila- 
delphia, Cleveland, Detroit and Cin- 
cinnati. Because of “flat rates” in 
N. Y. City, Denver, and Chicago no 
costs for lawn watering are given 
for these cities. Good reason — it 
costs the user nothing to water 
lawns when meters are lacking; it 
costs the city plenty. 

In this same issue of “Lawn Care” 
the following appears : 

“Most lawns are just as well watered 
one time of day as another. The idea that 
it is bad to water grass in the hot sun bobs 
up repeatedly. Actually mid-day is a good 
time to water because it tends to cool the 
soil and the grass plants.” 
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About Sewage Disposal on 
Cleveland’s Water Intake Crib 


In our June, 1954, issue appeared 
an article captioned “Water Intake 
Crib is Lonely Island.” This article 
related the life of the keepers of the 
Cleveland (Ohio) water intake crib, 
which is located out in Lake Erie far 
removed from the shore. 

Some of our readers have raised 
the question as to the method of sew- 
age disposal on this water supply in- 
take crib. To answer the question, 
we have called upon Frank J. 
Schwemler, Cleveland's Commission- 
er of Water, to assist us. The follow- 
ing is taken from his reply. 

“Our maintenance force (crib 
keepers) operates the crib light, fog 
horn, radio and weather reporting 
equipment only during the navigation 
season—March to October. During 
the winter period the crib is closed, 
and locked, and the keepers are re- 
warded with a vacation or over-time 
leave. During the period of occu- 
pancy all sewage and garbage is dis- 
posed of through use of a chemical 
toilet tank which is emptied weekly 
(more often if need be) and taken 
by boat to a point two miles distant 
from the crib. It is there discharged 
into the lake in the same manner as is 
sewage and refuse from ships which 
ply the lakes in navigation season.” 

Realization that many readers have 
wondered what disposition is made of 
refuse and sewage on “Cleveland’s 
Lonely Island” prompts us to publish 
this sequel to the story that appeared 
in our June issue. 





Dear Gill 


This is the month of the Federation Meeting in Cin- 
cinnati. 1 was glad to learn from your recent letter that 
you'll be there. Since this will be your first one, I'll be 
interested to learn what you think about these meetings. 
For myself, | always like to attend the Federation con- 
ventions. I like to meet old friends; I like to make new 
ones; | like to talk over mutual problems with both. | 
like to listen to the technical papers, although sometimes 
they are over my head or don’t apply to my particular 
problems and activities. The “Operator’s Forums,” how- 
ever, are right down my alley. Then, I certainly like to 
visit the equipment manufacturers’ exhibit booths. It’s 
there that | look forward to seeing new solutions to old 
problems ; new ideas for handling sewage, sludge, chemi- 
cals; new devices for measuring flow; and so on, And, 
it’s there that I meet up with a lot of old friends, too. 

You know, when you come right down to it, in this 
business of ours, equipment is mighty important. It’s 
important for what it can and does do. While we talk 
glibly about the chemistry and biology of sewage treat- 
ment, an awful lot of today’s treatment involves mechani- 
cal equipment. 

While the “bugs” and the chemicals carry on the 
various processes of treatment, we have to provide them 
with a place to work as well as moving the sewage and 
its products and byproducts from here to there. And 
that’s where the equipment comes in. 


About Buying 

When it comes to equipment, it’s important that what 
you buy is good, that it will do the job you want it to, 
that it will stand up under the load imposed on it, and that, 
with good care, it will last a long time. I always feel that 
equipment manufacturers who are Associate Members of 
the Federation and stage exhibits at the annual meeting 
can be trusted to produce equipment that is good and will 
do the job, as well as last for some time. That doesn’t 
mean that I just pick up the phone, call a manufacturer 
and say, “Send me such-and-such.” I don’t! And, I don’t 
shop around, looking for the lowest price, either. You 
can get mighty burned just buying on price. Some tax- 
payers seem to think that the City should always take bids, 
and purchase from the lowest bidder. These same men 
in their business do not buy on price alone. 

For big jobs, of course, | actually write specifications, 
setting forth pretty much in detail, just what I want and 
just what I expect the equipment to do, how big it shall 
be, how well or how accurate it shall perform, and so 
forth. Even on smaller equipment items, I tell the sales- 
man just what I want in the way of performance, etc. 

When I chose the equipment, | try to evaluate the price 
against what I want it to do and how well it will stand up, 
and I don’t always buy the cheapest item. Sometimes 
when you consider everything: maintenance, operating 
cost, life expectancy, and so forth, you get more for your 
money by paying more for the equipment. Of course, 
everything being equal, I’m pretty human and like every- 
one else, I lean toward a friend’s equipment ; but by gosh, 
I don’t let mere friendship sell me something that will 
do the job when I feel I can get something better, or 
something about equal, at a better price. 


Thoughts on Sewage Works Equipment 


An Open Letter From One Sewage Works Operator to Another 


Preventive Maintenance 


There’s another important thing about the long term 
cost of equipment. That's to keep it in good shape so it 
can continue to perform properly for a long time. That's 
where preventive maintenance comes in. It’s just like 
taking care of your automobile or your house and the 
mechanical equipment in the modern home. I know one 
manufacturer who has issued a handy reference sheet that 
in a short space, sums up the whole philosophy and rules 
for good preventive maintenance. It’s a good presenta- 
tion of how to avoid costly breakdowns and there are 
a lot of good ideas in it. This useful reference sheet 
points out that one of the first steps in preventive main- 
tenance is to know the equipment. The equipment manu- 
facturer’s instruction manual will take care of that. Not 
only should you read it, but you ought to file it away, 
where you can find it when you need it. By going to 
conventions, a plant operator has the opportunity to 
learn a lot about equipment in his plant by visiting the 
manufacturer’s exhibits and asking questions. 

Also, when it comes to proper maintenance, you need 
the proper tools and the proper spare parts. It’s a good 
idea to ask the manufacturer how much and what kind 
of each you need, then keep them in a special place 
where you can always find them. 

When any new equipment is started up it is well to 
promptly set up a preventive maintenance schedule and 
develop a card file or record system to keep track of 
what should be done and when. Here are some of the 
things on which I’ve set up a preventive maintenance 
schedule: Valves, both plug and gate, as well as sluice 
gates; pumps (sewage, sludge and chemical) ; portable 
equipment such as trucks, welders, tractors, etc. ; chemi- 
cal feeders, screens and screening grinders, and so on, 
In fact, we have a preventive maintenance schedule and 
maintenance record on every piece of electrical and 
mechanical equipment in the plant. In many cases, this 
preventive maintenance schedule is simply regular and 
proper lubrication. A few years ago Water & Sewage 
Works published a lubrication check chart that has 
also been reproduced in the annual Reference Edition 
of this magazine. It can give you some good ideas both 
on lubrication, and how to set up a preventive mainte- 
nance schedule. 

When it comes to finer equipment like metering and 
control instruments, if you don’t have a skilled mechanic 
who can be taught this type of service, there is something 
else you can do, You can hire a regular Maintenance 
Service from some of the manufacturers of this type of 
equipment. For a relatively low charge, you can benefit 
from the skilled maintenance and checking at regular 
intervals by a factory trained service man. These com- 
panies have worked out this scheme very nicely. They 
put you on a “circuit” and you pay only for the pro- 
rated travel expenses plus a small regular fee for the 
actual service. You can arrange for once a year service 
or for twice a year service. Whatever it costs, it’s good 
insurance and believe me it’s worth it. 

Looking forward to seeing you at the Federation Con- 


vention, | am 
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THE EDITOR’S COMMENTS 


More Babies — 
More Water Needed 


\t this time, when water demands have been increas- 
ing at rates heretofore not anticipated, when employing 
the now outmoded per capita demand as the basis for 
planning water needs of future years, it seems doubly 
important to consider an additional demand factor ap- 
pearing in the current news of the day. 


Almost daily now, the press and other news sources 
reminds us that the present “Baby Boom is Bursting All 
Birth Rates.’ Another head-line heralds ““More Babies 
—More Business!” Looking at statistics, the U. S. 
Public Health Service reports that 1,291,000 new babies 
were added to the present population during the first 
four months of 1954. This birth rate represents an in- 
crease of 30,000 more babies born during the first four 
months of this year than were born in the same period 
of last year. 

Another statistical report tells us that since 1940 the 
number of children under five years of age has increased 
by 7,000,000. Already, with over-crowded schools it is 
predicted that by 1960 the public school enrollment will 
be 35% higher than in 1950. When these children marry, 
and begin raising families, no telling what the increased 
birth rate will be. 


What does all of this mean to the water supply and 
sewage disposal field? It means more homes to be built, 
more water to supply these homes; and more sewage 
collection and treatment facilities required to serve these 
new homes and families. 


So water and sewage works men have to consider more 
than normal anticipated population growth during the 
years ahead in planning water supply and sewage dis- 
posal needs. It all adds up to an additional demand 
growth curve to be super-imposed on those additional 
demand curves created in recent years by the newer de- 
mands for water in the home—air cooling, automatic 
dish and clothes washing machines, more automobiles 
to be washed, more lawns and gardens to sprinkle or irri- 
gate, more babies to bathe, more children to waste water, 
more money to pay water bills without worry about use, 
or even waste; and, too, the added fact that water rates 
— not gone up in line with the decreasing value of the 
aoiar 


We could possibly throw in other factors which bid 
fair to increase the slope of the curve for per capita 
water demands in the years ahead. Almost everyone has 
been taught by water works men that “Water is Cheaper 
than Dirt’; and, the general public is treating it just 
about that way. For instance, that “minimum rate” bill 
which permits the use (or waste) of a certain number of 
cubic feet or gallons of water during the billing period 
comprises a dis-service to the water works industry. By 
this method of charging for metered water, wasting of 
water is actually promoted. An illustration of this is 
found in the many cases wherein the water bill is always 
the minimum bill. In such cases the customer has abso- 
lutely no encouragement from the water utility to con- 
serve water. 


_ Well, we have diverged somewhat from the basic con- 
sideration of this editorial commentary, but now return 
to say—watch out for that additional demand curve in 
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future water supply requirements, which the spectacular 
“Baby Boom” of today is to create in addition to the 
ever increasing per capita demand for water which 
modern household conveniences have created. 


Fluoridation Upheld by Court 
in Milwaukee Test Case 


What is believed to be the first legal test of the rights 
of a water utility to add fluorides to a public water supply 
has been decided by the Circuit Court of Wisconsin in 
favor of the City of Milwaukee and the Milwaukee 
Water Department. 


On April 7, 1953, the people of Milwaukee voted for 
water fluoridation. After a number of stormy sessions, 
the City Council voted to adopt fluoride treatment of 
the water supply to benefit the teeth of Milwaukee’s 
children. Fluoridation was started a few months later, 
whereupon a suit was filed against the city by seven 
taxpayers, claiming that fluoride treatment comprised 
enforced medication and therefore was unconstitutional. 
Hearings before Judge Ronald A. Drechsler of the State 
Circuit Court of Wisconsin began on April 29th. 


In his recent decision, Judge Drechsler states that the 
Court finds the addition of fluorides to a public water 
supply is a legal and proper use of a city’s police powers. 
He said, “Without any substantial dispute, it appears 
from all evidence weighed that facts exist to justify the 
regulation in question (fluoridation ) ” He also 
noted that the act constituted “reasonableness of action,” 
and no actual taking of property or private rights exists, 
even though some degree of compulsion, due to the 
monopolistic aspects of public water supply, does exist. 


In matters involving the promotion or protection of 
the public health, the Court finds that: “the people as 
a whole may be required to do, or not do, certain things 
which fall within the exercise of the police powers of 
the City or State.” Police powers, involving imposition 
of such restraints, “is not an invasion of those liberties 
guaranteed by the federal or state constitutions.” 


As to the plaintiff's collective complaints that fluori- 
dation constituted “mass medication,” the Court held 
that “water fluoridation does not comprise medicine or 
pharmacy,” and implied that it constituted “preventive 
medicine” or “preventive dentistry” if anything of that 
nature applied, as it does in the case of water chlorina- 
tion for protection of public health. 


As to the complaint that enforced medication violated 
the freedom of certain religious rights, the Court stated 
that: “Regulations (as in this case) enforced for the 
protection of society and the public health are essentially 
civil and not religious.” 

It seems doubtful, in the face of the evidence pre- 
sented by medical, dental and public health authorities, 
in comparison with that of the plaintiffs, that the deci- 
sion of Wisconsin’s Circuit Court will be appealed to 
the State’s Supreme Court. For the present, at least, the 
legality and constitutionality of water fluoridation has 
been established in its first test case before a state court. 
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NOW -A Teammate 
for the 
COMMINUTOR 


THE BARMINUTOR 


Gives Same Clean, 
Continuous Disposal 

of Coarse Sewage Matter 
... Without Removal 
from Channel 


No disposal problems, no unpleasant 
servicing — the BARMINUTOR cuts all 
coarse sewage material into small, easily 
settleable solids—without removal from 
the channel. Eliminates raking, burial, 
incineration and grinding. Operation is 
continuous; manual attention is un- 
necessary except for periodic lubrica- 
tion, inspection and cutter sharpening. 
Power requirements are lower than for 
mechanically raked screens and grind- 
ers. And, since all cutting is done above 
the grit line, wear is greatly reduced. 


IDEAL FOR TREATMENT PLANTS, 
PUMPING STATIONS, OUT-FALL SEWERS 


The BarminuTor can be used in al- 
ready established influent channels 
from one to twelve feet wide. No spe- 
cial basin or channel shape is required. 
Descriptive literature and engineering 
data is available on request. 





a 

Mode! A. BARMINUTOR for 
handling larger flows eco- 
nomically. 


Clese-up of cutters es, 
combs. Cutters rotate with- 
in slots of both bar and 
comb. 


EFFICIENCY PROVED 

More Than 4000 ComminuTors In- 
stalled since their development by the 
Chicago Pump Company 19 years ago 
stand behind the Barminutor. More 
than five years of actual operation pre- 
ceded the installation of BARMINUTORS 
at a number of modern treatment 
plants. At the Indianapolis, Indiana 
Sewage Plant, a BARMINUTOR was sub- 
jected to test loads of screenings up to 
six times the normal 40 M.G.D. load. 
Comminution time: 6 minutes. Head 
loss: not in excess of 6”. 


VISIT OUR BOOTH atthe F.S.1.W.A. Conven 
tion, Oct. 11-14, 1954 Netherlands Plaza Hotel 


Cincinnati, Ohio 
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Newb raye booklet 


PACKED WITH FACTS ABOUT 


VARIABLE SPEEDS 


Here’s a booklet that presents startling facts about vari- 
able speeds. It tells how to apply U.S. Varidrive motors 
to your equipment, ways to get more productive man- 
hours, methods of improving quality of workmanship, 
more efficient plant operations, and lists savings you 
can make in power and payroll. This valuable engi- 
neering booklet is profusely illustrated in striking 
colors. It details latest improvements and shows how 
you can have speeds from 2 to 10,000 rpm at your com- 
mand. Illustrates 28 Varidrive models. 4% to 50 h.p. 
Request this amazing 16-page booklet for latest data 
on variable speeds. 


U.S. VARIDRIVE 


—The miracle motor 


U. S. ELECTRICAL MOTORS Inc. 
Los Angeles 54, Calif. Milford, Conn. 


REQUEST FOR VARIDRIVE BOOKLET 


U. S. ELECTRICAL MOTORS INC. wsw-7 
Box 2058, Les Angeles 54, Calif., or Milford, Conn. 
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Oct. 11-14—Cincinnati, O. (Netherland Plaza Hotel) 
FEDERATION OF SEWAGE & INDUSTRIAL WASTES ASSO- 
CIATIONS. (27th Annual Convention). Exec. Sec’y, 
W. H. Wisely, 325 Illinois Bldg., Champaign, III. 

(In conjunction with) 

Oxnt0 SEWAGE & INDUSTRIAL WASTES TREATMENT ASSO- 
CIATION. Sec’y, Ward E. Conrad, 301 Ohio Depart- 
ments Bldg., Columbus 15, Ohio. 











Oct. 11-15—Buffalo, N. Y. (Statler Hotel—Tech. Sessions, 
Memorial Auditorium) 
AMERICAN PUBLIC HEALTH ASSOCIATION. (Annual Meet- 
ing.) Sec’y, Mrs. W. R. Walsh, A.P.H.A., 1790 Broadway, 
New York, N. Y. 


Oct. 13—Brunswick, Me. 
MAINE WATER UTILITIES ASSOCIATION. Sec’y, Earle A. 
Tarr, 15 Bowdoin St., Winthrop, Me. 


Oct. 13-15—Cedar Rapids, Iowa (Roosevelt Hotel) 
Iowa SECTION A.W.W.A. Sec’y, H. V. Pedersen, Municipal 
Bldg., Marshalltown, Iowa. 


Oct. 17-20—E] Paso, Texas (Cortez Hotel) 
SouTHWEsT SECTION A.W.W.A. Sec’y, Leslie A. Jackson, 
Robinson Memorial Auditorium, Little Rock, Ark. 


Oct. 18-20—Pittsburgh, Pa. (Hotel William Penn) 
ENGINEERS SOCIETY OF WESTERN PENNSYLVANIA. (15th 
Annual Water Conference). Sec’y, W. M. Porter, Hotel 
Wm. Penn, Pittsburgh, Pa. 


Oct. 18-22—New York, N. Y. (Statler Hotel) 
AMERICAN Society Cirvi ENGINEERS. (Annual Meeting). 
Exec. Sec’y, Wm. N. Carey, 33 West 39th St., New York, 
N. Y. 


Oct. 19-22—Atlantic City, N. J. (Chalfonte Hotel) 
PENNSYLVANIA WATER WoRKS ASSOCIATION. Sec’y, David 
Dunlap, 504 N. Second St., Harrisburg, Pa. 


Oct. 21—Boston, Mass. (Statler Hotel) 
New ENGLAND WATER WORKS ASSOCIATION. (Monthly 
Meeting). Sec’y, Jos C. Knox, 204 Tremont Bldg., Boston, 
Mass. 








© matter whether your water 
CN oretiem: are SIMPLE or 
COMPLEX — INFILCO has 


the answers. If softening or clarifi- 
cation, removal of color or iron, or 
tastes and odors are involved — 
INFILCO has the experience and 
equipment to do the job. Listed 
below are a few of the bulletins 
containing useful information for 
yOu. DON’T DELAY — WRITE TODAY. 
For more information on a specific 
problem contact our Tucson office 
or any of our 33 field offices. 


lSé this 


library of 
water treatment |= 
plant design 
information 
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DO YOU WANT INFORMATION 
ABOUT THE MOST MODERN 
FILTER CONTROLLERS & GAUGES? 


ARE YOU LOOKING FOR 
GENERAL INFORMATION ON 
MUNICIPAL PLANT EQUIPMENT? 


Write for our condensed 
catalog containing infor- 
mation to help you in 
selecting the more detailed 
bulletins which are avail- 
able covering all the types 
of water and sewage 
treatment. 


Bulletin 60-E 


ARE YOU CONSIDERING 
A CLARIFICATION OR 
SOFTENING PLANT? 


Whether a new plant or 
enlargement of an old is 
needed, the ACCELA- 
TOR® clarifier or softener 
will provide the best results 
at the lowest installed cost. 
In many cases an “AC- 
CELATOR” mechanism 
can be installed in an exist- 
ing basin to increase capa- 
city as much as 400%. 


C.-A.-P. SYSTEM® in- 
struments provide flow 
control as well as accurate 
measurement of loss of 
head and rates of flow. 


Bulletin 1100-E 


DO YOU NEED WATER 
TREATMENT FOR SMALL 
COMMUNITIES? 


The *“‘“ACCELAPAK” 
treating plant employs the 
most modern methods of 
treatment — developed spe- 
cifically for small munici- 
palities where technically 
trained operators are not 
available. 
Bulletin 1870-E 


It’s the results that count! 


INFILCO equipment and treatment methods INFILCO INC. 
have long been recognized leaders eT Ie RE 
in the field because emphasis is on performance Plants in Chicago and Joliet, Illinois 
with the best combination of equipment 
for effective, economical operation. SALES OFFICES IN 33 PRINCIPAL CITIES IN THE U. S., CANADA AND MEXICO 
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TESTED AND RECORDED 
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CAST @) TRON 


Each length of pipe we manufacture passes through the 
above hydrostatic test press where it is filled with water 
and the pressure raised to 500 pounds per square inch. 
The most common water works pipe is designed for on 
operating pressure of 150 pounds per square inch. This 
undergoes the 500 pounds per square inch hydrostatic test 
and permanent records for each piece of pipe are kept 
on file for inspection by our customers at all times. You 
con be assured with Alab ‘s Super De Lavoud Cast Iron 
Pipe. In sizes of 3° to 24” in modern long lengths. Bell 
and Spigot, Mechanical Joint and Flanged Pipe. 


General Sales Offices 
ANNISTON, ALABAMA 
We Invite Inquiries to Our Neores Sales Office 


120 5. Michigen Ave. 350 Fifth Avenve 
Chicage, liners New York 1, New York 


ALABAMA PIPE COMPANY 


ANNISTON ALABAMA 








are Impressive Performers 


HEAVY 
SIZES LIGHT 
UP TO 8” oy 


KS Aurora Heavy 
bay Fy ty sh 


Every detail of Aurora Ver- 
tical Sump Pumps has been 
selected or developed with 
the definite purpose of 
achieving lasting, trouble- 
free and efficient operation. 


Write for Bulletin 104 


68 Loucks St., Avrora, Illinois 
DIVISION OF THE NEW YORK AIR BRAKE COMPANY 
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Oct. 21-23—Eugene, Ore, (Upper Willamette Valley) 
Paciric NORTHWEST SEWAGE & INDUSTRIAL WASTES AsSso- 
cIaTION. Sec’y, Walter W. Saxton, 408 Old Capitol Bldg., 
Olympia, Wash. 


Oct. 24-27—Birmingham, Ala. (Tutwiler Hotel) 
ALABAMA-MIsSISsIPPI SECTION A.W.W.A. Sec’y, Charles 
W. White, State Department of Health, Montgomery, Ala. 


Oct. 25-27—Montreal, Quebec (Windsor Hotel) 
CANADIAN INSTITUTE ON SEWAGE & SANITATION. Sec’y, Dr. 
Alfred E. Berry, Ontario Dept. of Health, Parliament 
Bldgs., Toronto, Ont. 


Oct. 25-27—St. Louis, Mo. (Statler Hotel) 
AMERICAN CONCRETE PIPE ASSOCIATION. (Fourth Annual 
Short Course). Director, Howard F. Peckworth, 228 N. 
LaSalle St., Chicago 1, Il. 


Oct. 26-29—Long Beach, Calif. (Wilton Hotel) 
CALIFORNIA SECTION A.W.W.A. Sec’y, Henry F. Jerauld, 
1040 Manzanita, Pasadena, Calif. 


Oct. 27-28—Springfield, Ill. 
ILLINOIS WATER WORKS OPERATORS CONFERENCE. Sec’y, 
Clarence W. Klassen, State Dept. of Health, Springfield, 
Til. 


Oct. 27-29—Baltimore, Md. (Belvedere Sheraton Hotel) 
CHESAPEAKE SECTION A.W.W.A. Sec’y, Carl Lauter, 6955 
33rd St., Washington 5, D. C. 


Oct. 28—Fairfield, Conn. (Patterson Club) 
NEW ENGLAND SEWAGE & INDUSTRIAL WASTES ASSOCIA- 
TION. Sec’y, Stephen M. Hurley, Jr., 331 State Office Bldg., 
Providence, R. I. 


Nov. 3-5—Richmond, Va. (Jefferson Hotel) 
VirciInia Section A.W.W.A. Sec’y, J. P. Kavanaugh, 915 
Colonial-American Bank Blidg., Roanoke 11, Va. 


Nov. 4-6—Atlantic City, N. J. (Madison Hotel) 
New Jersey Section A.W.W.A. Sec’y, C. B. Tygert, Box 
178, Newark 1, N. J. 


Nov. 8-9—Huntington, W. Va. (Hotel Prichard) 
WEsT VIRGINIA SECTION A.W.W.A. Sec’y, Harry K. Gidley, 
State Dept. of Health, Charleston 5, W. Va. 


Nov. 7-10—St. Petersburg, Fla. (Soreno Hotel) 
FLorIpa SECTION A.W.W.A. Sec’y, Wm. W. Aultman, Box 
316, Coconut Grove Sta., Miami 33, Fla. 


Nov. 8-10—Asheville, N. C. (George Vanderbilt Hotel) 
NortH CAROLINA SECTION A.W.W.A. Sec’y, E. C. Hub- 
bard, P.O. Box 2091, Raleigh, N. C. 


Nov. 9-10—Colorado Springs, Colo. (Broadmoor Hotel) 
Rocky MouNTAIN SEecTION A.W.W.A. Sec’y, Geo. J. Turre, 
Box 600, Denver, Colo. 


Nov. 9-10—Huntington, W. Va. (Prichard Hotel) 
WEsT VIRGINIA SEWAGE & INDUSTRIAL WASTES ASSOCIA- 
TION. Sec’y, G. O. Fortney, State Dept. of Health, Charles- 
ton, W. Va. 


Nov. 11-12—McCook, Neb. (Keystone Hotel) 
NEBRASKA SEWAGE & INDUSTRIAL WASTES ASSOCIATION. 
See’y, Paul W. Mousel, 602 West B Street, McCook, Neb. 


Nov. 15-20—Stillwater, Okla. (Student Union Bldg.) 
OKLAHOMA WATER, SEWAGE & INDUSTRIAL WASTE CONFER- 
ENCE, (Annual Meeting). Sec’y, H. J. Darcey, State Dept. 
of Health, Oklahoma City, Okla. 





E 
PLEAD 
GUILTY 


To 
Improving 
Water Meter 


Performance 


The Symbol for Service, Quality 
and Performance in Water Meters 


Chances are the meters you bought 20 or 
more years ago are Costing you money way Out 
of proportion to their revenue earning 
capacity. These old meters, even when new, 
could not approach the performance 

we're building into meters today. 


We've worked constantly for improvement 
and our meters show it. Engineering, 
research and manufacturing have 
combined their talents to make Rockwell 
meters measure at top accuracy for 

longer periods at lower cost. 


So think twice before again repairing 

a meter that creaks with age. Think first 
of the costs in parts and labor and 

weigh them against the cost of a new 
Rockwell. Then think of the greater 
revenue a new Rockwell will earn for you. 


Let the Rockwell representative furnish 
proof that a planned program of meter 
replacement will so materially benefit 
your overall operations that it will more 
than pay for itself. 


ROCKWELL manuracturinc comPANy 


PITTSBURGH 8, PA. Atlanta Boston Chicago Houston 
Los Angeles N. Kansas City New York Philadelphia 
Pittsburgh San Francisco Seattle Tulsa 


in Canada: Peacock Brothers Limited 


WaTER & SEWAGE Works, OcToBeEr, 1954 











AN ALL STEEL 
Waste Treatment Plant 


The tank at the left is a Spiragester, the tank to the right is 
a high rate filter, and the short tank in the foreground is a 
non-mechanized hoppered bottom final Spiraflo Clarifier. The 
plant handles the wastes from an ice cream manufacturing 
plant. 


The new Spiragester Bulletin, No. 135, will be available 
the last part of October, 1954. 


LAKESIDE ENGINEERING CORPORATION 
222 West Adams Street - Chicago 6, Ill. 











Peerless 


VERTICAL 


PUMPS 


Deep Well and Close 
Coupled Pumps for 
Water Supply, Cooling 
Tower Service, Flood 
Control, Drainage, 
Sewage Disposal and 
Process Services. 


Write for descriptive Bul- 
letin on type you require. 





Food Machinery 
¢ and Chemical 
¢ Corp. & 
L Factories: Los Angeles, Cal.; Indianapolis, ind. «, 
Sf Offices: New York; Chicago; St. Lovis; d 
Atlanta; Phoenix; Dallas, 
Plainview and Lubbock, Tex.; 
a vu Fresno; Los Angeles; rn 9° 
r) Albuquerque. 


Water & SEwAce Works, OcToser, 1954 





Nov. 17-19—Allerton Park, Ill. (Univ. of Illinois) 
ILLINOIS WATER WORKS MANAGEMENT SHORT COURSE. 
es Dr. T. E. Larson, State Water Survey, Urbana, 


Nov. 18—Boston, Mass. (Statler Hotel) 
New ENGLAND WATER WorKS ASSOCIATION. (Monthly 
nee Sec’y, Jos C. Knox, 204 Tremont Bldg., Boston, 
Mass. 


Nov. 28-Dec. 3—New York, N. Y. (Statler Hotel) 
AMERICAN SOCIETY OF MECHANICAL ENGINEERS. (Annual 
ee C. E. Davies, 29 West 33rd St., New 
York, N. Y. 


Dec. 2-4—Havana, Cuba (Sociedad Cuban de Ingenieros) 
CuBAN SecTION A.W.W.A. Sec’y, Laurence H. Daniel, 
Baratillo 9, Havana, Cuba. 


Dec. 8—Winthrop, Me. 
MAINE WATER UTILITIES ASSOCIATION. Sec’y, Earle A. 
Tarr, 15 Bowdoin St., Winthrop, Me. 


Dec. 16—Boston Mass, (Statler Hotel) 
New ENGLAND WATER WORKS ASSOCIATION. (Monthly 
Meeting). Sec’y, Jos C. Knox, 204 Tremont Bldg., Boston, 
Mass. 


Jan. 18, 1955—New York, N. Y. (Sheraton Hotel) Grand 
Ballroom 
New York SEcTION A.W.W.A. (Mid-Winter Luncheon 
Meeting). Sec’y, Kimball Blanchard, 56 Grand Street, 
White Plains, N. Y. 


Jan. 20—Boston, Mass. (Statler Hotel) 
NEW ENGLAND WATER WORKS ASSOCIATION. Sec’y, Jos C. 
Knox, 204 Tremont Bldg., Boston, Mass. 


Jan. 20-21—New York, N. Y. (Hotel Belmont Plaza) 


New YorK SEWAGE & INDUSTRIAL WASTES ASSOCIATION. 
Sec’y, R. C. Sweeney, 21 No. Broadway, White Plains, 
yf 


Feb. 9-11—Indianapolis, Ind. (Lincoln Hotel) 
INDIANA SEcTION A.W.W.A. Sec’y, R. J. Becker, 1330 W. 
Michigan Street, Indianapolis, ind. 


Feb. 17—Boston, Mass. (Statler Hotel) 
New ENGLAND WATER WorKS ASSOCIATION. Sec’y, Jos C. 
Knox, 204 Tremont Bldg., Boston, Mass. 


Mar. 21-23—Savannah, Ga. (DeSoto Hotel) 
SOUTHEASTERN SECTION A.W.W.A. Sec’y, N. M. de Jar- 
nette, 245 State Office Bldg., Atlanta, Ga. 


Apr. 13-15—Hutchinson, Kans. (Baker Hotel) 
KANSAS SECTION A.W.W.A. Sec’y, H. W. Badley, 119 West 
Cloud, Salina, Kans. 


Apr. 20-22—Buffalo, N. Y. (Statler Hotel) 
New York SecTION A.W.W.A. Sec’y, Kimball Blanchard, 
56 Grand Street, White Plains, N. Y. 


Apr. 29-30—Butte, Mont. (Finlen Hotel) 
MONTANA SECTION A.W.W.A. Sec’y, A. W. Clarkson, State 
Dept. of Health, Helena, Mont. 





June 12-17—Chicago, Ill. 
AMERICAN WATER WoRKS ASSOCIATION. (75th An- 
nual Convention). Exec.-Sec’y, Harry E. Jordan, 521 
Fifth Avenue, New York 17, N. Y. (Reservations 
announcement by Nov. Ist.) 
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he MAIN SECTION 


Pickups from Purdue's 
“Sanitary Engineering News” 


Don E. Bloodgood, Editor 


Fluoride-treated water will not in- 
jure batteries provided the water 
could be used before it was treated. 

* * ‘ 

A light coating of iron sulfide in a 
low pressure sediment strainer ignited 
at the Little Miami sewage works in 
Cincinnati, Ohio. 

* * * 

Some time before his death, Will 
Rogers came up with a solution to the 
congested traffic situation. His for- 
mula is even more fitting today. There 
should be a law, he proposed, that the 
streets can be used only by autos that 
are paid for. 

a 

Last summer 1,072 public water 
supply systems, serving 24 million peo- 
ple in 45 states, were forced to restrict 
the use of water by part or all of their 
customers. 

+ 

Investigations have shown that 
where water for irrigation is with- 
drawn above a municipal intake only 
20-60 per cent returns to the stream. 

xk *« * 

The activity of methane-producing 
bacteria can be increased by passing 
CO, through sludge digestion tanks, 
according to Hawkes and Jenkins. 

aS: <6 

At Allentown, Pa., with a Palmer 
Agitator to provide surface wash of 
rapid sand filters, mud balls were 
practically eliminated in five weeks 
operation of a full scale unit. 

* + * 


$7,000,000 Sewage Disposal 
Project for Skokie Valley 


The North Shore Sanitary District 
of Illinois is planning a $7,000,000 
project for improving and increasing 
sewage disposal facilities in the Skokie 
Valley north of Chicago. Included 
is a treatment plant scheduled for 
completion in 1957. The purpose is 
to clean up pollution in the Skokie 
River and Skokie Lagoons, expected 
to be complete by 1959 according to 
John S. White, president of the North 
Shore Sanitary District board of trus- 
tees. 





CLARK SERVICE BOXES 


Neat - Safe -Permanent 


Sliding adjustment 
prevents frost from 
disturbing base and 
curb cock. 


Ce Si | 
— FELT ON TRO Rip me ny | OT a 


Steel extension rod 
with welded joints— 
available with all 
types of boxes. 








STYLE B—for use with lead 
(illustrated) or copper 
Pipe. 














Hi. W. CLARK co. 


MAT T.O OB N O | 


Water & SEWAGE Works, OcToser, 1954 
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Manufacturers & 


TT Ue a 


Corrosion and Rust Resistant 


Winch-Hoist 
1001 


The Lug-All Co., Wynnewood, 
Pa., has developed a husky, little 
(8% Ib.) Lug-All Winch-Hoist for 
use under conditions where rust and 
corrosion normally shorten the life 
of hoists and other metal tools. 

Lug-All’s new “Marine” has a 133 
strand stainless steel, pre-formed air- 
craft cable. The frame is aluminum 
alloy. All aluminum parts are an- 
odized. 

The “Marine” weighs only 8% 
lbs., yet lifts, lowers or pulls 14 ton. 
When used with single cable, it lifts, 
lowers or pulls 4 ton. 


@ If interested in equipment or literature mentioned below, mail a 
Reader Service Card with your name, address, and item key number. 


Tampers 
1002 

Worthington Corporation, Harri- 
son, N.J., has announced a newly 
designed Backfill Tamper, known as 
W-18, and a new Triplex Tamper, 
known as WT-18. 

The features emphasized are 
smooth exteriors free from nuts, 
bolts or other projections likely to 
interfere with the operator; new, 
positive acting disc valve providing 
consistent action; positive lock on 
the gland nut keeps the front end 
tight and the packing adjusted as 
set; built-in lubricator with large 
capacity oil supply. The company 
also claims lower air consumption 
and low maintenance costs for the 
new tampers. 


Liquid Level Control 


1003 


Photoswitch Incorporated, New 
York, N.Y., has announced the intro- 
duction of Level Control Type 13DJ3. 
Incorporating the latest techniques of 
electronic design, Level Control Type 
13DJ3 controls the level of all elec- 
trically conductive liquids. 

The control consists of an electron 
tube amplifier and relay combination 
which operates from minute currents 


in the probe circuit. Except for an- 
nual replacement of a long-life elec- 
tron tube, it is completely mainte- 
nance-free as there are no floats or 
stuffing boxes to wear or fail in oper- 
ation. Contact with the liquid is made 
only by corrosion-resistant stainless 
steel probe rods. Accuracy is inde- 
pendent of temperature and pressure. 
A single control, through flexible ter- 
minal panel connections, provides for 
operation as either a pump-up or 
pump-down control, or a high or low 
level safeguard with fail-safe action 
for all five types of operation. The 
control is universal for either 115 or 


230 volts 50/60 cycle supply. 


New Bearing Compound 
1004 


Chemical & Power Products, Inc., 
New York, N.Y., has developed a 
new hard, corrosion-resistant, low 
friction coefficient compound, called 
Style FM-4. This special compound 
of Teflon, glass, graphite and an 
inert lubricant is highly suitable for 
use as bearing, bushing and similar 
products in operations where ma- 
terial is exposed to corrosive action. 

It is being used satisfactorily as a 
bearing on submerged pumps where 
other bearing materials have failed. 
Style FM-4 1s also being used as a 





THIS IS NO “BULL” 


\Y e LA 
really solve 


sewer-cleaning problems! 


Mexico City has a unique and serious sewer prob- 
lem. Due to the settling of a large portion of the 
city, it is now approximately 20 feet lower than 
its sewer outlet, the Grand Canal. Until the con- 
dition is corrected and normal flow restored, 
there is a continuing problem of removing solids 
from the sewers, some of which are more than 
300 years old. As a solution, the city has pur- 
chased over 200 “Flexible” Bucket Machines — 
one of which is pictured. Mexico City endorses 
“Flexibles” for their efficient performance and 
ease of operation and maintenance. We invite the 
opportunity to give your city an “on the job 
demonstration” 


——- 


ee 


- 


Write for our FREE Catalog 


id SALES 
CORPORATION 


3786 Durango Ave., Los Angeles 34, 


(DISTRIBUTORS IN PRINCIPAL CITIES) 


AMERICA’S LARGEST LINE OF PIPE CLEANING TOOLS AND EQUIPMENT 


Water & SEwace Works, OcToBeEer, 1954 





MUELLER] 








**c-1"" Drilling 
Machine 


MUELLER 


Proven Design Gives Versatility 


Install needed valves and connect branch mains, under 
pressure, with a Mueller “CC” or “C-1” Drilling Machine! 


Versatility has been carefully designed into the “CC” and 
“C-1", permitting their use with Mueller Inserting Valves, 
Tapping Sleeves and Valves, Gate Valves and special fittings 
to perform a wide variety of water works operations. 


Both machines are similar in design and construction ex- 
cept that the “CC” is hand operated and the “C-1” is power 
operated by an air motor or portable gasoline engine drive 
unit. They constitute part of a complete line of drilling and 


tapping machines designed to meet your every need. 


Consult your Mueller Representative or write direct for 


complete information. 


SPECIFIC ATIOUOONS 


Makes cuts 2” through 12” 

500 psi maximum working pressure at 100°F. 
500°F. maximum temperature rating at 250 psi 
25” boring bar travel 

Automatic or manual feed 

Feed indicator standard equipment 


“CC” Drilling 
Machine 


MUELLER CO. 


Dependable Since 1857 
MAIN OFFICE & FACTORY DECATUR, ILLINOIS 


Water & SEwaGe Works, OcToper, 1954 
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tail shaft bearing on vertical mixers 
and reactors where an inert material 
is needed to be compatible with the 
product. 

Bushings and bearings made of 
FM-4 can withstand continuous con- 
tact with strong acids and organic 
solvents at both normal and elevated 
temperatures. They can be easily 
machined to close tolerances. Used 
in low speed operations, they often 
eliminate the need for lubrication, 
as is necessary with metal bearings 
and bushings. FM-4 bearings and 
bushings compare very favorably in 
wearability with metal bearings and 
bushings 


@ If interested in equipment or literature mentioned below, mail a 
Reader Service Card with your name, address, and item key number. 


Complete Line of 
Metagraphic Instruments 
1005 


The Bristol Company, Waterbury, 
Conn., has announced a new three- 
part pneumatically-operated instru- 
ment system known as the Meta- 
graphic System. In these instruments 
each of the basic functions per- 
formed is packaged separately. Units 
are: a transmitter, a receiver (re- 
corder or indicator), and a con- 
troller. Each unit can be installed 
on the process at the point where it 
operates best, thus providing a high 
degree of flexibility of application. 








Fein Pneumatic Pipe Saw 


Cuts 8” pipe in 5 min.—24” in 30 min 


Four RECIPROCATING 


HAND SAW: 
cuts 42-6” dia. 


Weight: 16 Ibs. Cuts profiles 
and angles up to 45. Will at- 
tach to pipe vise. Cuts 2/2” 
pipe in | 2 min 


3835-18); |- 





Ve Word's Finest Pipe Cutters 


with Pneumatic or Electric Drive 


Fein PORTABLE AUTOMATIC cuts 8” -60” dia. 


Weight: only 145 Ibs. Clearance: 12" max. around pipe. Set up time: 5-10 min 
by 1} or 2 unskilled men. Pneumatic and electric machines operate under water 


AMAZINGLY LOW COST. ONE YEAR GUARANTEE 


H. R. Prescotr & SONS. INC. 


QUALITY WATER WORKS SUPPLIES SINCE 1914 


le) a >REENDALE BRAN 


for Cast Iron 

and Steel Pipe 
up to 
60° dia. 


“WORTH ITS WEIGHT IN GOLD” 


says acting Water Works Engineer 
for city of 80 thousand population 


Fein Electric Hand Saw 


WORCESTER 6, MA 


TON 5.44 








Water & SEWAGE Works, OcTosBer, 1954 


Metagraphic instruments measure, 
indicate, record, and control pres- 
sure, vacuum, temperature, liquid 
level, differential pressure, and flow. 

A universal 3-15 psi air pressure 
signal interconnects the three units 
no matter what variable is being 
transmitted. This makes the com- 
ponents universally interchangeable. 
(3 to 18 psi signal span also avail- 
able.) The new receivers and con- 
trollers are designed for full plug-in 
service. Strip-chart recorders, and 
indicators are quickly interchange- 
able without loss of signal or control. 
Design features include continuous 
valve position indication requiring 
no switching to get reading, “bump- 
less”*manual-automatic transfer by 
simply matching pointers, and a set- 
point regulator of high-output ca- 
pacity. 

















Self-Priming Pumps 
1006 


The Universal Manufacturing 
Co., Berkeley, California, has an- 
nounced the development of a new 
improved line of lightweight, heavy 
duty, self-priming centrifugal 
pumps. According to the manufac- 
turer, the Universal design incor- 
porates the following features: A 
new balanced priming port, prevent- 
ing loss of volume from re-circula- 
tion of water; non-clogging semi- 
open impellers with adjustable 
clearance to compensate for wear; 
and a new convertible wear plate to 
prevent wear on the impeller case. 
Easy priming is possible, without 
extra fittings or disturbance of 
piping, through separate opening in 
top of the pump case. These new 
pumps are rated for continuous duty 
as well as for intermittent service; 
and exceed the A.G.C. standards in 
every respect, 


Complete Line of 
Emulsion Cleaners 
1007 
Turco Products, Inc., Los Angeles, 
California, has developed a complete 
line of seven emulsion cleaners. 





e If interested in equipment or literature mentioned below, mail a 
Reader Service Card with your name, address, and item key number. 


Turco emulsion cleaners, according 
to the manufacturer, offer a very 
simple spray-on method of removing 
grease and oil from metals and ma- 
chinery. Added in small amounts to 
petroleum solvents, Turco emulsion 
cleaners act with these solvents like 
soap acts with water . . . they increase 
the penetrating power of the solvents 

. speed the cleaning action . . . im- 
prove the rinsing properties. 

And yet, emulsion cleaners are 
probably the least expensive type of 
cleaning material available to industry 
today . . . inexpensive to put to use 
(since they are used at such high 
dilutions) and inexpensive to keep in 
use. Turco emulsion cleaners are said 
to require no expensive equipment 

. no highly trained operating per- 
sonnel. 








Boring and Tunneling Machine 
1008 


Multi-Matic Corp., Van Nuys, 
Calif., has developed a new model 
Super Hole-A-Matic, one-man oper- 
ated earth boring and tunneling ma- 
chine that will dig holes up to 12 
inches in diameter, 15 feet deep. A 
complete machine, the Super Hole-A- 
Matic is lightweight, portable, and 
costs far less than similar equipment 
for boring or tunneling. 

Operating in any remote location 
from a 1.5 KW (or more) AC or DC 
generator, the Super Hole-A-Matic 
will not bend, break or throw the 
operator. It works with a pulveriz- 
ing, grinding action unlike the 
auger-type machines which screw 
into the earth and require great 
manual effort to break loose. Super 
Hole-A-Matic chews up soft shale 
and rides above large rocks without 
damage, boring holes at any angle 
and tunneling with equal ease and 
efficiency. 











of Flow, Liquid Level, Pressure 


NEW! SIMPLEX 
ORTHOFLOW 


@ Now you can transmit data accurately 
over great distances for instant reference 
at central or control points. 








TRANSMITTER — Compact new electric unit 
actuates both in-plant and remote meters 
... unaffected by normal variations in volt- 
age, temperature. Simple, dependable, rug- 
ged. Accuracy of +2% at any point over 
wide flow ranges. 


RECEIVER —Time-proven Simplex H Meter. 
Precisely duplicates transmitted data... 
automatically resets to correct data after 
power interruptions. Indicates, records, to- 
talizes. Easy-to-read flow scale and chart. 


SIMPLEX VALVE & METER COMPANY Write for Brochure 
6743 Upland St., Philadelphia 42, Pa. 


4 - apse kien ’ x * * ® 
VALVE ME 


AND METER COMPANY 


Water & SEWAGE Works, Octoser, 1954 
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Simple Field Test 
For Water Hardness 


1009 


Calgon, Inc., and Hagan Corpora- 
tion, Pittsburgh, Pa., have announced 
that field tests of water hardness 
sensitive to one grain per gallon 
(17.1 parts per million) require only 
a minute with their “Speedy-Kit.” 

A sample of water is measured 
into a marked glass vial; two drops 
of “Solution A” are added from a 
bottle, turning the water red. “So- 
lution B” from a second bottle then 


e If interested in equipment or literature mentioned below, mail a 
Reader Service Card with your name, address, and item key number. 


is added, one drop at a time, until 
the red color changes to blue. Each 
drop of “B” used represents one 
grain per gallon of hardness, as 
calcium carbonate. 

The method employed in using the 
new kit and contents—two bottles 
with “eyedropper” tops, one glass 
vial—represents a simplification of 
water test procedures based on 
Schwarzenbach methods. 

The Speedy-Kit is of pocket size 
—454” long, 3” wide, 114” deep and 
weighs only 6 ounces. The box is 
made of sturdy, clear plastic. A 


water-resistant instruction card is 
secured in the lid. Contents include 
glass vial, glass bottle of solution 
ami and plastic bottle of solution 
we ‘sg 








You don’t need a special- 
ist to recognize Corrosion. 
But you do need one to 
treat it successfully. The 
skill required to achieve 
complete corrosion con- 
trol comes only from the 
knowledge and experience 
gained through years of 
practical application. 


Recognition of that fact is one reason more and more people are turning to 
E.R.P. for assistance on corrosion problems — one reason that thousands of 
buried or submerged steel structures of all types have been completely protected 
against corrosion by E.R.P. engineers. Corrosion specialists for over 17 years, 
these men are highly trained and well equipped to help you with your corrosion 
problem. Write for full information today. 


ELECTRO RUST-PROOFING CORP. [N. J.) 


Jeexesey 
REPRESENTED IN PRINCIPAL CITIES IN THE UNITED STATES 


BELLEVILLE 9, NEW 


Water & SEWAGE Works, OcToBER, 1954 














New, Improved Diesels 
1010 

P&H Diesel Engine Division, 
Crystal Lake, IIl., has announced that 
Harnischfeger Corporation is now in 
production with a complete improved 
line of 2-cycle diesel engines featur- 
ing 36% greater power output. While 
of the same basic design as the for- 
mer models, the new higher perform- 
ance engines carry 52 major advance- 
ments and refinements. The new 
diesel engines feature even greater 
simplicity of design and construction, 
and are rated by the manufacturer as 
the most powerful for their size and 
weight built today. Operating speed 
has been increased to 1800 r.p.m. 
Compression ratio of all models is 
16 to 1 and bore and stroke are 
4.5”x5.5”. 














Double Duty Pumps 


1011 


Jacuzzi Bros. Inc., Richmond, 
Calif., has announced a new line of 
Jacuzzi pumps and water systems 
to be called “Series RP—Double 
Duty Pumps.” New engineering de- 
velopments are added to make this 
water system line 100% automatic in 
operation. 

These new Jacuzzi Series RP units 
are self-priming shallow well jet 
pumps, and are also available for 
installation in deep wells, hence the 
term “double duty.” Increased ef- 





@ If interested in equipment or literature mentioned below, mail a 
Reader Service Card with your name, address, and item key number. 


ficiency is responsible for the greater 
pumping capacity obtainable—up to 
500 gallons per hour for a % horse- 
power pump. 

According to Jacuzzi, the Series 
RP pumps feature a new design 
called “Synco-Flow” which elimi- 
nates entirely any control valve on 
the pump. Control valves on deep 
well pumps frequently are the source 
of trouble and the new “Syncro- 
Flow” design is said to increase the 
over-all efficiency of the pump while 
making a control valve completely 
unnecessary. 

Each of the Jacuzzi Series RP 
water systems is equipped with Ja- 
cuzzi’s patented “Jet Charger” which 
automatically prevents the pressure 
tank from becoming water logged. 
Tank draining to admit.air into the 
tank is unnecessary. 














Automatic Knife 


Pipe Cutters 
1012 


Beaver Pipe Tools, Inc., Warren, 
Ohio, has developed a new Automatic 
Knife Pipe Cutter for hand or power 
use. 

Different types of knives are avail- 
able for cutting, beveling for weld- 
ments or grooving for compression 
type joints, and for cutting Saran 
lined pipe. They can be quickly 
changed for the various operations. 
These new Beaver knives have the 
famous Beaver “Safety-Depth Guide” 
ahead of the cutting edge to prevent 
“hogging in” and knife breakage. 
Made for use with the Beaver Nos. 
5, 10, 104, 106, 108 and 112 Geared 
Cutters, % to 12 inch, plus the 
Seaver A, B and E Pipe Machines, 
4 to 2 inch, these new Beaver knives 
cut pipe without leaving burrs, and 
also make weldments and victaulic 
joints. 





sms 


ROTOVALVES 


Pressur 
Constar 


7 < 
No Contact Ss 


Between Seats 


Hydraulic imbalance Makes SMS-Rotovalves 
EASY TO OPERATE 


SMS-Rotovalves are easier to open and close. As shown in the 
diagram, hydraulic imbalance effects an airfoil on the valve’s inner 
surface to assist closing. The conical plug first lifts, then turns 
on bronze trunnions to eliminate friction and wear on seats, 

finally reseats. This eliminates the causes of failure and breakage. 


Because SMS-Rotovalves need less effort to operate, one man can 
handle manual opening or closing. In electric operation, 

smaller motors can be used without increasing operating time. 
Hydraulic or pneumatic operation requires smaller cylinders 

and less pressure. 


These exceptional performance characteristics 

are the results of over 75 years of hydraulic 

research and engineering. For detailed 

information on our complete line of Hydraulic Mf Gates & Hoists 
Rotovalves, Ball and Butterfly valves, Turbines Trash Rakes 
see our local representative, or write Pumps Accessories 

to the S. Morgan Smith Company, 

York, Pennsylvania. 


Rotovalves fi Free-Discharge 
Ball Valves J Valves 
5 Butterfly J Controllable-Pitch 
Valves Ship Propellers 


Water & SEwaGe Works, OcToper, 1954 














Gooseneck Boom for 


Pitman Crane 
1013 

Pitman Mfg. Co., Kansas City, 
Mo., has developed something en- 
tirely new and different in the truck- 
crane field, a hydraulically operated 
goosenecking boom. The new boom 
is now available as an optional ac- 
cessory on the Pitman Crane, Model 
80, 4-ton truck crane. 

This unique boom, believed to be 
the first of its type ever offered com- 
mercially, was developed by Pitman 
as a quick, easy solution to overhead 
travel clearance problems. 

The Pitman Crane is designed so 
that a trailer can be pulled by the 
same truck on which the crane is 
mounted. The crane can be used to 
load directly onto and off of this 
trailer. 


@ If interested in equipment or literature mentioned below, mail a 
Reader Service Card with your name, address, and item key number. 


With the new gooseneck-type 
boom, the operator can fold the 
boom down over a loaded trailer 
simply by pushing a lever at his 
regular operating station and be 
ready for road travel in a matter 
of seconds. Pitman officials assert 
that the Model 80 with its gooseneck 
boom will enable contractors, utility 
companies and others to reduce dras- 
tically equipment and manpower 
costs of handling and hauling pipe, 
poles, steel and many other types of 
materials. 














New Gripper Dog for Pipe 
Puller & Pusher 


1014 


The Trojan Manufacturing Co., 
Troy, Ohio, has developed a new 


gripping dog, for use on their Model 
B Pipe Puller and Pusher, that in- 
creases the life of the dog 4 times 
and cuts maintenance costs corre- 
spondingly. Individual inserts, made 
of high quality steel and carbonized 
for long life, are used for each step on 
the dog. All inserts are interchange- 
able with one another—and as they 
wear, can be replaced by inexpensive 
new inserts—thus eliminating the ne- 
cessity of buying a complete new dog. 

The Model B, which is designed to 
install or renew pipe under pavement 
without breaking the surface, will 
push or pull pipe up to 2” in diameter 
without additional dogs, clamps or 
wedges. In operation, it requires only 
a 5%’ trench . . . saves time and 
money by eliminating all time-killing 
resetting of the grip . . . has 3 push- 
ing speeds for different types of soil 

. . and can be reversed in 30 seconds 
by simply turning the dogs over in 
the opposite direction. It is construct- 
ed entirely of steel—with the sturdy 
frame welded into one integral mem- 
ber—and all individual parts made 
heavy enough to withstand the most 
severe treatment. Total machine 
weight is only 140 Ibs. 





Designed for tractor bucket feeding the latest model 
in the line of Royer Sludge Disintegrators, the 
NSYP-EG, is capable of handling up to 150 cubic 
yards of sewage sludge per hour. This highly 
mobile “over-the-road” unit is mounted on a four- 
wheeled chassis with 6.00x16 tires, tow-bar and 
automotive steering. Power is supplied by a 36 HP 
air cooled Wisconsin gasoline engine. 


This unit's 60" wide receiving hopper and 3° wide 


ROYER foundry & machine co. 


combing belt can receive and process the contents 
of a 12 cubic foot bucket as fast as the loader can 
deliver. Ideally suited for use where large quanti- 
ties of sludge are being processed into saleable 
fertilizer . . . entirely eliminating costly manual 
operations. 


Send for descriptive bulletin giving complete data 
on the many units in the Royer line of sewage 
sludge disintegrators. 





170 PRINGLE ST., 
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Food Machinery and Chemical 
Corp. Acquires Chicago 
Pump Company 

Food Machinery and Chemical Cor- 
poration, San Jose, California, has 
announced its purchase of Chicago 
Pump Company. 

Ben C. Carter, FMC executive vice 
president, stated that Chicago Pump 
Company was acquired to complement 
FMC’c regular lines of Peerless in- 
dustrial and agricultural pumps with 
a line of specialized equipment in the 
waste disposal and building fields. 

Chicago Pump Company, a pioneer 
of electric driven centrifugal pumps, 
was organized at Chicago, Illinois, in 
1909. Today the company’s major 
product lines are: sewage treatment 
and disposal equipment, water treat- 
ment equipment, and service pumps 
for commercial and industrial build- 
ings. 

\s a subsidiary of FMC, Chicago 
Pump Company will be an operational 
component of the parent corporation’s 
Peerless Pump Division. According to 
G. F. Twist, FMC vice president and 
manager of Peerless, the newly ac- 
quired subsidiary will continue to op- 
erate under the direct management of 
George D. Bers, president of Chicago 
Pump, and Milton Spiegel, vice presi- 
dent and general manager. 


Erikson Retires, Hopwood 
Elected President of 
Hagan Corp. 


Hagan Corp., Pittsburgh, Pa., has 
announced that David J. Erikson, who 
rose in nearly four decades of serv- 
ice from draftsman to president of 
Hagan Corporation and subsidiary 
companies, announced his retirement 
at a recent meeting of the board of 
directors. 

Although retiring because of ill 
health, Mr. Erikson acceded to the 
board’s request that he serve as a con- 
sultant. He plans to move the family 
residence to California at a later date. 

Elected to succeed him was W. W. 
Hopwood, son of the founder of this 
combustion and chemical engineering 
and manufacturing firm. 

Mr. Hopwood, the newly elected 
president, at 39 is one of the youngest 
men to head a major industrial firm. 
A native Pittsburgher, like his pred- 
ecessor, he worked for his father’s 
company during vacations from Dor- 
mont High School, where he was 
graduated in 1933. He continued his 
summer work for the firm while in 
college and, in 1938, after his gradua- 
tion at New York University with the 
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WHEN YOU BUY BLOWERS 


Successful over-all performance of blowers calls for con- 
tinuous, long-time ability to meet these basic requirements. 
In any specific case, one may be more important than 
another. But, when you select Roots-Connersville equip- 
ment, you sacrifice none of these four essentials. That is 
true, whether your requirements are for a whisper of air 
or for a tornado. You'll find the R-C range of capacities 
so extensive that you can very closely match your needs, 
with resulting economies in both first cost and operating 
cost. Further, you have the choice of either Rotary 
Positive or Centrifugal Blowers, from the exclusive R-C 
dual-ability line. 

The ability to deliver blowers with these fundamental 
values comes from our century of specializing in problems 
of handling gas and air. The proof of this ability is readily 
found in our list of long-time customers who have gained 
complete satisfaction by entrusting their blower problems 
to Roots-Connersville. Ask us about your present or future 
needs in equipment to handle gas or air. 


> Rloors-(onneRsviLté BLOWER 


A DIVISION OF DRESSER INDUSTRIES, INC. 


1354 Mount Ave. « Connersville, indians 


Specialists in handling gas and air 
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B.S. degree in Accounts and Finance, 





...a Kersatile 


COAGULANT ! 


No matter what the season, whether Spring flood or Sum- 
mer drought, there is always a turbidity problem to some 
degree. And an effective coagulant for any water treat- 
ment problem is TC FERRI-FLOC, a partially hydrated ferric 
sulphate. A stable, free flowing granular salt, FERRI-FLOC 
may be fed with few modifications through any standard 
dry feed equipment. Only mildly hygroscopic, it permits 
ease of handling and closed hopper storage over long 


periods of time. 


Water Treatment 


Ferri-Floc coogulates surface or well 
waters, and it aids taste and odor con- 
trol. It is effective in lime soda-ash 
softening, and is adaptable to treat- 
ment of practically oll industrial water 
or wastes. 


Sewage Treatment 


Ferri-Floc coogulates waters and wastes 
over wide pH ranges. lt provides effi- 
cient operation regardless of rapid 
variations of row sewage, and is effec- 
tive for conditioning sludge prior to 
vacuum filtration or drying on sand 








—O== 


SUPERIOR ADVANTAGES | 


1 Rapid Floc Formation 2 PH 
correction 3 Taste and odor 
control & Color removal 5 Soft- 
ening S Ease of operation 
7 Bacterial removal 8 Manganese 
and Silical removal 2D Turbidity 
removal 10 Economy 








SULPHUR-DIOXIDE ;, 


effectively used for de- 
chlorination in water 
treatment and to remove 
objectionable odors re- 
maining after purification. 


COPPER SULPHATE will 
contro! about 90% of the 
microorganisms normally 
encountered in water 
treatment plants more 
economically then any 
other chemical. 


Semples, Specifications and Detailed information 


Available upon Request. 


TENNESSEE Fyag conronation 


617-629 Grent Building, Atiente, Ge. 
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became a full-time employee of Hagan 
Corporation. 

During five years’ service in the Air 
Corps during World War II, Bill 
Hopwood earned a commission, be- 
came a bomber pilot in B-17’s and 
B-29's. 

In 1949, at the age of 34, but with 
more than a decade of experience 
with Hagan Corporation and its sub- 
sidiaries—Calgon, Inc., Hall Labora- 
tories, Inc., the Buromin Company— 
he was elected vice president and di- 
rector. 


American Wheelabrator Makes 
Personnel Advancements, 
Additions 


American Wheelabrator & Equip- 
ment Corp., Mishawaka, Indiana, has 
announced promotions in and addi- 
tions to its field sales and service per- 
sonnel. 

In the company’s Detroit office, 
William A. Illsley was promoted to 
District Sales Engineer. He formerly 
served as Sales Engineer in the com- 
pany’s home office. In Springfield, 
Massachusetts office, W. J. Suther- 
land was promoted to the post of Dis- 
trict Sales Engineer. He formerly 
was Service Erigineer in that office. 
John H. Burlingame has been ap- 
pointed to that office as Service En- 
gineer. 

In the company’s Cleveland office, 
C. J. Osborn was promoted to District 
Sales Engineer, having formerly been 
District Service Engineer in that 
office. Dean T. Pournaras was ap- 
pointed to that office as the new Dis- 
trict Service Engineer. 

John J. Savignac has been ap- 
pointed to the firm’s Milwaukee office 
as a District Service Engineer. 

In the Indiana office, at Mishawaka, 
Indiana, Robert E. Gallatin was ap- 
pointed District Sales Engineer. Har- 
old Groh was made District Service 
Engineer to succeed District Service 
Engineer Bruce Berger, who has been 
promoted to the home office engineer- 
ing department. 


Neptune Appoints 
Malley In New England 

Neptune Meter Co., New York, 
N. Y., has announced that Albert J. 
Malley, Jr., has been named a sales 
representative for the Company in 
New England. 

Mr. Malley will handle Neptune’s 
water, petroleum and special indus- 
trial meters in the six-state area un- 
der the direction of Mr. McGarry, 
branch manager of the firm’s Boston 
office. 

Formerly in the sales department 
of Aircomo Corporation of Newark, 
N. J., Mr. Malley had previously been 
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associated with the textile industry in 
Media, Pa., and Passaic, N. J. 

A native of Haverhill, Mass., he 
attended Fair Lawn High School in 
Fair Lawn, N. J., and the Lawrence 
\cademy in Groton, Mass. After 
graduating from Gettysburg College, 
Gettysburg, Pa., where he majored in 
economics and business administra- 
tion, Mr. Malley served in the U. S. 
Marine Corps from 1951 to 1953. 


O'Connell Appointed 
Sales Engineer by Permutit 


Che Permutit Company, New York, 


N. Y., has announced the appoint- 
ment of Mr. Robert Fay O'Connell 
as Sales Engineer of its St. Louis, 
Mo.., office. 

Mr. O'Connell started with the 
company in November, 1953, and pre- 
pared for his new position as a sales 
trainee at the New York offices. 

Prior to joining Permutit, he spent 
seven years with the Phelan Faust 
Paint Mfg. Co., St. Louis, Mo., as 
plant engineer and development chem- 
ist and two years with the Firestone 
Tire & Rubber Co., Akron, Ohio, as 
chief analytical chemist. Sandwiched 
between these positions, he served 





Far Better Today 
Than Ever Before 
Modern Permanent 


CAST IRON PIPE 


Two centuries of use abroad 
and over 100 years of continuous 
operation in more than 50 Ameri- 
can cities are only a part of the 
proud service record of cast iron 
pipe in water mains. 


Rugged and durable as was the 
crude pipe made in those distant 


days, 


it does not compare in 


quality, efficiency and versatility with the modern cast 
iron pipe produced today by our nation’s progressive 


pipe plants. 


During the 72 years that our Company has manufac- 
tured quality pig iron from which quality pipe is made, 
we have observed with enthusiastic interest the many 
notable advances in cast iron pipe production. 


Thanks to research, better pig iron, close controls of 


iron analysis, new and improved processes, modern cast 
iron pipe is definitely stronger, tougher, more uniform 
and more economical than ever before. 


Our Company salutes the Cast Iron Pipe manufacturers 
of America for their important contribution to the good 
health of our country’s growing communities at the 
lowest cost to taxpayers. 


Woopwarp Iron Company 


WOODWARD, ALABAMA 
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three years in the service of the 
United States Navy in the Submarine 
Corps. 

He attended Washington Univer- 
sity, St. Louis, Mo., receiving a Bach- 
elor’s degree in Chemical Engineer- 
ing in 1941, and is a member of the 
U. S. Naval Reserve and the Amer- 
ican Chemical Society. 


Byron Jackson Manufacturing 
Deepwell Pumps in Mexico 


Byron Jackson Co., Los Angeles, 
has announced that its wholly-owned 
subsidiary, Byron Jackson Co., S.A., 
a Mexican corporation, is now manu- 
facturing deepwell turbine pumps in 
its recently acquired plant in the new 
manufacturing district outside Mex- 
ico City. 

Mr. E. S. Dulin, President of By- 
ron Jackson Co., states that the Com- 
pany now can supply the growing 
needs of Mexican agricultural, indus- 
trial and domestic development and 
that the new plant facilities evidence 
the confidence of himself and the di- 
rectors of the parent company in the 
great future of Mexico’s economy. 

Outside of supervisory personnel 
and engineers, the company employs 
only Mexican labor and obtains all 
available manufacturing material and 
supplies in Mexico. 


Bailey’s Los Angeles Office 
Moves to Larger Quarters 


Bailey Meter Company, Cleveland, 
Ohio, has announced that the Los 
Angeles District Office of the com- 
pany has moved to larger quarters. 
The new address is 816 South Atlan- 
tic Blvd., Monterey Park, Calif. 

Under the managership of L. F. 
Richardson, the Los Angeles District 
is staffed by Instrument Engineers 
who are specialists in combustion and 
automatic controls for power and 
process applications. 

The Los Angeles District territory 
includes southern California, the 
southern tip of Nevada, the state of 
Arizona, and Hawaii. 


U. S. Pipe Appoints 
New England Agent 


United States Pipe and Foundry 
Company, Birmingham, Alabama, has 
announced the appointment of John 
C. Finn as New England Sales Agent. 

Mr. Finn succeeds R. E. Sweeney, 
who terminated his employment with 
U. S. Pipe on July 1. Mr. Finn is a 
graduate civil engineer from North- 
eastern University. He has been asso- 
ciated with the Boston Office since 
1937 and is well known in the water, 
gas and sewerage fields in New Eng- 
land. 





No. I* of... 


12 REASONS WHY 
YOU SHOULD BUY AND USE 


COlMW-PRICED 
W. E. Borbonve HOMESTEAD 


Centriline Elects 


W. E. Borbonus President, Lu Y "7 WI i Y Vf 


K. K. Kirwan Vice President 


Centriline Corp., New York, N. Y., PLUG VA LVES 
subsidiary of Raymond Concrete Pile 

Co., has announced that William E. Pes. Dekdine 

Borbonus has been elected President 
and Kenneth K. Kirwan Vice Presi- 
dent and Chief Engineer of the Cor- 
poration. 

Mr. Borbonus succeeds James P. 
Cummins, who has been President of 
Centriline Corporation since 1951. 

Mr. Cummins has been assigned to EVERY 


the Sales Department of Raymond HOMESTEAD 


Concrete Pile Company. He will also 
continue his official interest in Cen- LUBRICATED 
triline as a director. PLUG VALVE 


A native of Philadelphia, Mr. Bor- 

bonus attended Temple University HAS A 

and the University of Pennsylvania. REINFORCED 

In 1927 he became associated with 

R-S Products Corporation in Phila- TEFLON 

delphia, one of the pioneer manufac- HEAD SEAL 

turers of industrial heat-treating fur- 

naces and butterfly valves. In 1939 X 

he was elected President and Chair- \ 

man of the Board of that organiza- \ 

tion, a position he held until 1951. . » » which will not cold-flow, and which provides a positive seal 
Mr. Kirwan has been connected against leakage—even under 200 pounds pressure per square inch, 

with the Raymond organization, in a without lubrication. 

— = —_— a 1931. He This is only ONE REASON WHY you should buy and use, low 

joined the Centriline Corporation in . 

1947. Born in Baltimore, Md., he is nriced HOMESTEAD LUBRICATED PLUG VALVES. 

a graduate of Cornell University. 

During World War II, Mr. Kirwan HERE ARE ALL TWELVE 

served in the E.T.O. as Lt. Col. in the 1. Reinforced Tefion head seal. 7. Extremely close tolerance between sealing 

Corps of Engineers. 2. Completely controlled high-pressure lubricant 8. el cast, 

= 9. Plug floated on Teflon washer. 


3. 100% pipe area or venturi patterns. . 
4. No spring torsi ont 10. Lest orast Grutto-be8 and Lubcicant-sealed 


Yahrmarkt Assigned to 5. No mechanical adjustments. 11. Full-threaded screw assures clean lubricant. 
' 12. Extruding lubricant shows when is full. 
Foxboro’s Tulsa Office 6. Two lubricants handle most services xtruding lubrica system is 


The Foxboro Company, Foxboro, a? 


Mass., has announced that Mr. R. S. 
Yahrmarkt, formerly with the Ethyl Without obligation, send REFERENCE Book 39—Section 5 
Corporation of Baton Rouge, La., has on HOMESTEAD Lubricated PLUG VALVES. 

been assigned to Foxboro’s Tulsa of- 
fice as an industrial engineer and will 
serve instrument users in the Okla- 
homa area, working under the direc- 
tion of Mr. J. E. Hewson, branch 


city Pe ee sini ~ 
~ hae ional experience in the bed 0 M . ST i A D VALVE MANUFACTURING COMPANY 


field of process control includes three 
years of service with the Ethyl Cor- 
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poration as an instrument engineer, 
and two years with the Armour Re- 
search Foundation in .Chicago. He 
received his B.S. degree in Mechanical 
Engineering from Illinois Institute of 
Technology. 


Link-Belt Building In Portland 


Link-Belt Co., Chicago, IIl., has an- 
nounced that work has started on 
the Company’s modern district sales 
office and warehouse building in Port- 
land, Oregon. The new structure is 
located on the southeast corner of 
Industrial Street and N. W. 3lst 


Avenue and will be occupied this fall. 

The new company-owned building 
will include office space, large ware- 
house facilities and a factory branch 
store. It has been designed so that it 
can be easily expanded in the future, 
if desired. Ample space has been pro- 
vided for off-the-street parking. The 
Austin Company is designer and 
builder. 


Chicago Bridge 
Advances Zimmerman 


The Chicago Bridge & Iron Com- 
pany, Chicago, Ill., has announced 





Setting for 
Shallow Sewices 


A simple, compact meter hous- 


ing, complete with service valve, 
for warm climate installations. 
The modern and better way to 
Gives 


install water meters. 


“The 


FORD 
b Xo) <=) oo) 


1. Small lid, clean meter, 
speeds meter reading 


2, Easy to 
handle, quickly in- 
stalled as a unit. 


3 Meter 
changes 
quick and 
easy, with. 
out cum 
bersome 
tools 


better protection, keeps meter 


cleaner. An investment in easier 
meter reading, longer meter life 


and greater revenue. 


fe. ’ 4 Service 


valve easily 
operated and 
well preo- 
tected. 


Write for information 
on the Yokebox. 


FOR BETTER WATER SERVICES 


THE FORD METER BOX COMPANY, INC. Wabash, Indiana 
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the appointment of _E. N. Zimmer- 
man as Advertising Manager. 

Mr. Zimmerman started with the 
Chicago Bridge & Iron Company in 
1937 and worked in their Greenville, 
Pa., Drafting room, Plant, and Pur- 
chasing department, before being 
transferred to Chicago in 1945 as 
Assistant Advertising Manager. 


Lipke Advanced by Hagan Corp. 


Hagan Corporation, Pittsburgh, 
Pa., has announced that Gerald G. 
Lipke has been appointed Manager 
of Sales, Standard Products. 

Mr. Lipke was formerly Sales Man- 
ager of Hagan’s Pittsburgh District 
Sales Office. He joined the Hagan 
organization in 1936 as a service en- 
gineer with Hall Laboratories, Inc., 
a Hagan subsidiary. 


MacDonald Appointed 
By Combustion Engineering 


Combustion Engineering, Inc., New 
York, N. Y., has announced that War- 
ren L. MacDonald has been appointed 
District Manager of the Los Angeles 
office of the Company. 

A graduate of the University of 
Oklahoma, where he was awarded 
an electrical engineering degree in 
1946, Mr. MacDonald served as a 
project engineer for the Fluor Corp.., 
Ltd., until June 1951, when he joined 
the sales department of Combustion 
Engineering, Inc., in the Los Angeles 


office. 


Foxboro Opens Branch 
Factory in Pittsburgh 

The Foxboro Company of Fox- 
boro, Mass., has announced the open- 
ing of a new 15,000 square foot plant 
at 2270 Noblestown Road, Pitts- 
burgh, Pa. The new factory, located 
a short distance from the new East 
and West Parkway and the Greater 
Pittsburgh Airport, will double the 
present instrument assembly, service 
and repair facilities, keeping pace 
with increased demands for instru- 
mentation throughout industrial 
Pennsylvania, West Virginia, Ken- 
tucky and Ohio. 

The new building is erected on two 
levels. General offices and sales head- 
quarters occupy the lower level, with 
an upper level extension of 12,000 
square feet where instruments and 
control valves will be assembled, serv- 
iced and stocked. Construction is steel 
and masonry with modern brick ex- 
terior. The building is situated on a 
two-acre site with ample space for 
parking and for a future third level 
expansion. 





@ If interested in equipment or literature mentioned below, mail a 
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Tractor Mounted Power Digger 
1015 

Sherman Products, Inc., Royal 
Oak, Michigan, has just released 
an attractive 4-page, 2-color folder 
on the Sherman Power Diggers. 

The folder discusses the new fea- 
tures and how these features add 
up to productive, low cost digging. 
Page 3 contains a large photograph 
of the digger with descriptive text 
pointing out all the special features. 
The last page shows six examples 
of the digger at work and a com- 
plete list of specifications. 


Trebler Sampler 
1016 

Lakeside Engineering Corpora- 
tion, Chicago, IIl., has available a 
bulletin on the Trebler Sampler 
for sampling sewage, trade wastes 
or other liquids. 

Under the heading Description 
and Operation of Samplers the fol- 
lowing subjects are discussed: 
Types of Samplers; Construction ; 
Weirs and Parshall Flumes; Man- 
hole Installations; Scoops; Time 
Clock Control; and Operation and 
Care. Installation diagrams, and 
charts giving dimensions of the 
various types of weirs and flumes 
are also included. Photographs and 
a short discussion of Spiraflo Clari- 
fiers and Spiragesters complete the 
bulletin. 


Automatic-Hydraulic 
Valves and Specialties 
1017 

Ross Valve Manufacturing Co., 
Inc., Troy, New York, has avail- 
able a catalog on Ross Automatic 
—Hydraulic Valves and Special- 
ties. 

This attractive 100-page catalog 
is a virtual hand-book of the com- 
plete Ross line of equipment. Pho- 
tographs are shown for each valve 
and in some cases actual installa- 
tions are shown. The catalog is also 
profusely illustrated with mechani- 
cal drawings of the equipment and 
are accompanied by a keyed ex- 
planatory text. Helpful charts and 
piping diagrams are also included. 


Industrial Water 
1018 
Hall Laboratories, Inc., Pitts- 
burgh, Pa., has just condensed the 


highlights of 30 years devotion to 
solving problems related to the 
procurement, treatment, use and 
disposal of industrial water into a 
new 10-page booklet, “What Is Hall 
Laboratories?” 

Briefly touching on production 
problems in steel, textile, chemical 
and metal plating plants, plus a 
paper mill and a refinery, the new 
literature reports on Hall Labora- 
tories tracing the cause of troubles 
to the industrial water system—be- 
tween its source and its final ef- 
fluent. 
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In two of Australia’s important cities, 
Centriline is currently playing a 
major role in the rejuvenation of 
water systems. The Metropolitan 
Water Sewerage and Drainage Board 
of Sydney, within the next five 
years, will Centriline approximatel) 
60 miles of its water mains, 30” to 
48” in diameter. In a suburb of 
Melbourne, the Hunter Water District 
has turned to Centriline for the 
cement-mortar lining of over 19.000 
feet of 36” steel pipe 
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The booklet reviews the con- 
tinued progress of Hall Labora- 
tories in making industrial water 
behave. It scans the work of Hall 
field engineers in district offices 
and presents the facilities of its 
service laboratories. 

Final pages in the booklet tell of 
the operations specialists in water 
management and the process in- 
dustries specialists of Hall Labora- 
tories who are available to origin- 
ate water treatment procedures and 
to undertake investigations when 
trouble threatens. 


PpCENTRILINE 


ees Pre 
a 


FR ee 
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Both of these Australian municipalities, 
like hundreds of others in the United 
States, have selected this process 
because they know that Centriline 
means absolutely no tuberculation or 
corrosion .. . lower pumping costs . . . 
higher carrying capacity . . . new 
pipe life . . . and no excavation and 
traffic tie-up. (The Centriline machine 
runs through the pipes while pipes 
remain in-place.) Add decades to 
the life of your water system—call 


on Centriline. 


3,500,000 FEET OF EXPERIENCE 


é 4——_ CENTRILINE CORPORATION 
® 


LINING OF 


* 
* 
* 
CEMENT-MORTAR ° 
- 
eo 
PIPES IN PLACE $ 


140 CEDAR STREET - 


A subsidiary of Raymond Concrete Pile Co. 


NEW YORK 6, N.Y. 


Branch Offices in Principal Cities 


of United States and Latin America 
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Pneumatic Sewage Ejectors 


BLACKBURN-SMITH GIVES 
30 TO.500 G.P.M 
STRAIGHT UP - 150 FEET 
ONCE A MINUTE 
A REAL LIFT- WITHOUT FAIL 


Be contain of salinfaction 


No more complex piping for air and water. 
Eliminate clogging of screens, impellers, and shred- 
ders. 

30 to 500 GPM in both single and twin units 
against high discharge heads. 


Exclusive Modern Features 


Over 50 years service has proved the worth of 
Blackburn-Smith Ejectors. Yet today’s product has 
exclusive modern features such as: 
1. Float and electrical float switch controls. 
2. Float and pneumatically controlled snap 
action valve. 
3. Electrode controls. 
Any one of the above with or without Air Re- 
ceivers. Get Catalog $50. 


Blackburn-Smith Mfg. Co. Inc. 


51 Garden St., Hoboken, N. J. 
Phones: HOboken 3-4425 
N.Y. Tel.: BArclay 7-0600 


Compact ejector system having motor com 
pressor assembly and all controls in one 
packaged”’ unit 














a 
"GUNITE" 


ENLARGES AND! 
IMPROVES RESERVOIR 


Recently we “GUNITED” the West End 
Reservoir at Hagerstown, Maryland. 
The pictures clearly show. important 
stages in our work to give it greater 
capacity and to stop excessive leak- 
age. After existing cracks in the con- 
crete floor were sealed, “GUNITE” was 
applied to waterproof and reinforce 
the stone masonry and to add 30 
inches to the height of the walls. 


Many instances of repair, remodeling and 
new construction with “GUNITE” are described 
and pictured in Bulletin C2400. A request on 
your letterhead will bring your free copy by 


return mail. 


(EMENT GUN COMPANY °° 





"GUNITE’ CONTRACTORS 


GENERAL OFFICES — ALLENTOWN, PA., U. S. A 
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Ball Valves 
1019 


S. Morgan Smith Company, 
York, Pennsylvania, has issued an 
eight-page brochure in color on its 
new line of manually-operated 
Smith Ball Valves, which are first 
being offered in sizes from 12 
inches to 48 inches for shut-off 
service at pressures up to 150 p.s.i., 
for water works and industrial ap- 
plications. 

The brochure’s introduction 
states that these are “Smith- 
designed and engineered versions 
of proved and accepted products, 
built under license.” The manual 
Smith Ball Valves are designed for 
150 p.s.i. working pressure with 125 
p.s.i, A.S.A. flanges (C.1.), and 
have three principal parts—the 
body, rotor, and operating mechan- 
ism. 

Principal technical section of the 
bulletin concerns “Valve Charac- 
teristics” with sub-sections on clos- 
ing conditions, tightness of closure, 
leverage, the operating mechanism, 
and optional end sections. Other 
pages have front view assembly 
and sectional assembly drawings, 
with descriptions of standard set- 
tings, sectional assembly, and prin- 
cipal parts lists. 


Water Conditioning Data Book 
1020 


The Permutit Company, New 
York, N. Y., has just released a new 
edition of the ever popular Per- 
mutit pocket-size Water Condi- 
tioning Data Book. This practical 
reference volume supersedes an 
earlier volume produced in 1952. 
Brought up-to-date and completely 
revised, it presents a compilation of 
78 chapters and tables, all valuable 
to the engineer. 

The subjects covered, to name a 
few, include: hydraulics; impuri- 
ties in water; chemical conver- 
sions; coagulant, acid and alkali 
dosages; chemicals used in water 
treatment; water treatment proc- 
esses ; boiler feed make-up require- 
ments; alkalinity relationships, 
specific gravities, chemical reac- 
tions, hydraulic conversion factors, 
etc. 

This handsome, gold-imprinted, 
leatherette volume, in the very 
handy 5 by 7% inch size, contains 
108 information-packed pages. It 
is available to practicing engineers 
and to those who work with water 
conditioning problems. 
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Underneath the river! 


Weed Killer 


1021 


The Grasselli Chemicals Depart- 
ment of the Du Pont Company, 
Wilmington, Delaware, has avail- 
able a booklet on Du Pont “Telvar” 
W Weed Killer. 

This attractive 10-page booklet 
is profusely illustrated with “be- 
fore” and “after” photographs in 
full color accompanied by short 
descriptive text. Application in- 
structions and a list of district sales 
offices complete the booklet. 


Concrete Pipe 
1022 

Universal Concrete Pipe Co., Co- 
lumbus, Ohio, has available a 16- 
page booklet on Universal Con- 
crete Pipe. 

The booklet gives complete spe- 
cification charts on Non-Reinforced 
Sewer Pipe; Machine Bell end Re- 
inforced; Machine Tongue & 
Groove Reinforced ; Bell End Extra 
Strength Reinforced ; Cast Tongue 
and Groove Reinforced; Machine 
Made Clay Lined Reinforced; and 
Clay Liner Plate Reinforced. This 
is followed by charts giving: Flow 
of water in concrete pipe; capacity 
comparison of concrete and corru- 
gated metal pipe culverts; capaci- 
ties of concrete pipe culverts ; theo- 
retical loads on pipe in trenches; 
determining area and weight of 
reinforcing ; thickness and weights 
of sheets and plates. 

Radius pipe tables and the layout 
for jacking 48 inch concrete pipe 
complete the booklet. 


Sludge Vacuum Filter 
1023 

Komline-Sanderson Engineering 
Corporation, Peapack, N. J., has 
released a 4-page bulletin on the 
Komline-Sanderson Coilfilter. 

The bulletin describes the Coil- 
filter as the only completely mod- 
ern sludge vacuum filter. Some of 
the features described are: Non- 
Clogging; Permanent Filter 
Media; Constant output; and low 
operating cost. Actual installation 
photographs, a schematic drawing 
of the Coilfilter and a chart of the 
standard sizes are also included. 


Lubricated Plug Valves 
1024 
Homestead Valve Manufactur- 
ing Company, Corapolis, Pa., has 
just released a new 24-page refer- 
ence book on Homestead Self-Seald 
Lubricated Plug Valves. 


THORITE Patching Mortar Crew at work in Air Tunnel under 
East River, New York. 


Sealing Leaks in Traffic Tunnel Sealing Drain Pipe Channels in 
with WATERPLUG. Tunnel with WATERPLUG. 


WATERPLUG Crew at work, before placing of tile lining, 
Battery Tunnels, East River, New York. 


On many of the largest underground projects in the , 

p werd and in foreign countries, WATERPLUG Paes 
solves, for the contractor, his water problems. The 
job may be small or it may be large, the results are 
the same — Successful. » 








Get our 20-page brochure, pictorially describing, in detail, 
“How To Do It.” It’s yours for the asking. — No. 140. 


Standard Dry Wall Products 


BOX X, NEW EAGLE, PENNSYLVANIA 
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The reference book shows the 
valves in full-port and venturi 
types, sizes up to 14 inches, and 
with a choice of self-seald two- 
piece plug or one-piece plug de- 
signs. Engineering information in- 
cludes principal dimensions, types 
of control, metals, lubricants, etc. 


Trenchmobile 
1025 


Parsons Company, Newton, Ia,, 
has just released a new two-color, 
eight page catalog describing 
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dozens of applications for the im- 
proved Parsons 88 Trenchmobile. 
According to the catalog the Model 
88 will dig up to five feet deep in 
widths of eight, 12, or 16 inches. 
Maximum rate of advance is 14% 
feet per minute. 

The new catalog is illustrated 
with many photos showing the 
Trenchmobile, its operating parts, 
and performance on the job. It will 
prove a handy guide to the con- 
tractor who wants a rubber-tired 
trenching machine which will tra- 


vel on roads under its own power 
and step up work schedules on 
scattered, small yardage jobs. 


Wrought Iron Pipe 
1026 

A. M. Byers Company, Pitts- 
gurgh, Pa., has just published a 32- 
page bulletin entitled “Piping for 
Permanence.” The bulletin is de- 
signed for engineers and others 
who specify for piping services. 

Contained in the illustrated bul- 
letin is helpful technical data based 
on an analysis of thousands of pip- 
ing systems in which wrought iron 
is specified to help solve corrosion 
problems. Sections of the new pub- 
lication are devoted to a round-up 
of wrought iron pipe installations, 
a review of piping properties es- 
sential to long and economical 
service life, descriptions of indi- 
vidual service in building-piping 
systems and recommendations to 
help reduce the rate and severity of 
corrosion. 

Authenticated service records 
that point up the ability of wrought 
iron to resist corrosion are listed 
near the end of the booklet. The 
service records embrace buildings 
in all sections of the country and 
date as far back as the year 1850. 

Also included in the bulletin is 
an eleven page chapter that deals 
exclusively with water analysis and 
treatment. 


Concrete Pressure Pipe 
1027 


Price Brothers Co., Dayton, 
Ohio, has just published a new, at- 
tractive, fully illustrated, color 
booklet entitled “The Story of Con- 
crete Pressure Pipe.” 

Simply, clearly, concisely writ- 
ten, valuable for engineer, contrac- 
tor and layman, the 24-page book- 
let deals with the history of con- 
crete in water lines, and its present 
application in prestressed concrete 
pressure pipe. 

There are fourteen sections. One 
of them, “How Prestressing 
Works,” shows with simple draw- 
ings the principals of tension and 
compression in the pipe, and how 
prestressing makes possible near 
“zero” compression with the water 
line operating at design pressure. 

A catalog section lists and illus- 
trates types of Price concrete pres- 
sure pipe for water transmission 
and distribution lines, subaqueous 
intakes and outfalls, and sewage 
force mains. Included are cutaway 
drawings of each type of pipe, with 
sizes, weights and normal operat- 
ing heads. 





Auburn, Nebraska, pays off power plant debt 


5 years ahead of schedule! 


This year, the Board of Public Works of Auburn, 
Nebraska, plans to pay the last $76,000 of a bonded 
debt which totaled $279,000.00, five years ago. This 
final payment is five years ahead of schedule, for which 
the Board gives credit to a pair of Superior Dual-Fuel 
Diesels. 

The first Superior, originally a straight diesel rated at 
960 h.p., was installed in the power plant in 1946, Dual- 
fuel equipment was added in 1948, to enable the engine 
to operate on diesel or natural gas, depending on supply 
and price. 

The following year, the Board produced 190,000 more 


kilowatt hours of electricity for 21,800 /ess dollars. Fuel 
savings accounted for all but $250 of the total cost 
reduction! 

When Auburn’s generating capacity had to be increased 
in 1949, the Board bought a new Superior supercharged 
dual-fuel diesel—for obvious reasons—and in 1952, added 
a supercharger to the first one. 

This is just one example of the many outstanding 
economy records made by Superior and Atlas Diesels. 
You can easily get more information on the engines to 
profitably meet your power needs by calling the nearest 
sales and service office listed below. 


Ps aR NARMS NR Rae a 
THE NATIONAL SUPPLY COMPANY 
. “ att | ENGINE. DIVISION Ptant and GENERAL OFFICES: SPRINGFIELD, OHIO | 


Ve 
(75 


ENGINES SALES AND SERVICE POINTS: Gloucester, Massachusetts * Houston, Texas * Fort Worth, Texas * San Diego, California 
Ockland, California * Terminal Island, California * Ketchikan, Alaska * Washington, D.C, « Chicago, Illinois * Portland, 
Oregon * Astoria, Oregon * Casper, Wyoming + Halifax, Nova Scotia * Vancouver, B.C. * Toronto, Ontario * Park 
Rapids, Minnesota * New York, New York * Seattle, Washington * New Orleans, Lovisiana * Pittsburgh, Pennsylvania 
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N-Sol* Processes 
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settle water clarification problems 


fast 


Floc formed by N-Sol Ac- 
tivated Silica Sol and your 
regular coagulant is large, 
bulky and strong, settling 
rapidly to produce clear, 
sparkling water. Choose the 
N-Sol Process coagulant 
aid to fit your operation. 
No charge for license under 
N-Sol patents. 





PROCESS REACTANT 


ADVANTAGE 





Ammonium 


sulphate 


N-Sol-A 
(U.S. Pat. 2,444,774) 


Ease of preparation, either batch or 
continuous. Facilitates the production 
of chioromines for sterilization. 





N-Sol-B Alum 


(U.S. Pat. 2,310,009) 


Reactant readily available, inexpensive. 





N-Sol-C 
(U.S. Pat. 2,567,285) 


Chlorine 


Reactant usually available where steri- 
lization is normal practice. 





Sodium 
bicarbonate 


N-Sol-D 


Used where a highly alkaline salt is 
desired. For boiler feed water where 
ammonia is not desired. 





Activated silica sol is made in your 
plant from our N® Sodium Silicate 
shipped in drums or tank cars. 


Philadelphia Quartz Company 
1166 Public Ledger Bidg., Philadelphia 6, Pa. 


Sample of N Silicate and data 
sheet on jar test procedure on 


request. 


N-Sol* Processes 


PQ® SOLUBLE SILICATES 





REPAIR 
BROKEN MAINS 


SKINNER-SEAL Split Coupling 
Clamp for dependable and 
lasting repair of broken 
mains. Sizes 2” to 24” inclu- 
sive. Write for catalog. 


M. B. SKINNER COMPANY 


SOUTH BEND, INDIANA 
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Surer Gland Lubrication 
for Centrifugal Pumps 


THE Z-F GREASE SEAL 


Eliminates that trouble spot where shaft 
enters casing. Applies constant positive 
lubrication to packing and shaft—auto- 
matically. Excessive heat, rapid wear, 
leakage and scoring will disappear as the 
Grease Seal applies a constant flow of 
lubrication when pump starts until it 
stops—automatically. Many other advan- 
tages, too. Write for complete descrip- 
tion and price. 


ZIMMER and FRANCESCON 


MOLINE, ILLINOIS 





Rotary Distributors 
1028 


Walker Process Equipment, Inc., 
Aurora, IIl., have just released a 
new bulletin covering Rotoseal 
Rotary Distributors for trickling 
filters. 

Complete details of the Walker 
Rotoseal Rotary Distributors in 
sizes ranging to 216’ maximum bed 
diameter are included. In addition 
the bulletin contains discussions 
and design data to assist in design- 
ing the complete trickling filter 
unit. 


Safety Booklet 
1029 

National Safety Council, Chica- 
go, Ill., has an answer for the skep- 
tical worker who wants to know 
what he stands to gain from work- 
ing safely, in its new employee 
training booklet, “What's in It For 
Me.” 

The 16-page booklet shows that 
everyone—the employer, the public 
and the worker—gains from a good 
safety program. Stressing the 
theme that no one is immune to 
accidents if he is not careful, the 
booklet drives home the fact that 
it is not where you work but how 
you work that makes for safety. 

“What’s in It For Me?” en- 
courages the worker to help him- 
self to happier, accident-free living 
by aiding the company in its fight 
against accidents. By reporting un- 
safe conditions and unsafe acts, the 
worker can help find a better and 
safer way of doing the job. 

Illustrated in four the 
booklet uses few words, but plenty 
of cartoons, to put across its mes- 
sage. 


CC kc Ts, 


Composite Instrument Catalog 
1030 

Minneapolis-Honeywell Regula- 
tor Company, Philadelphia, Pa., 
has announced the availability of 
their revised Composite Catalog 
containing many new features. 

The catalog contains a photo- 
graph and brief description of all 
Brown Instruments and gives com- 
prehensive coverage of the prod- 
ucts of Honeywell's Industrial Di- 
vision. 


Plug Value Actuators 
1035 
Ledeen Manufacturing Co., Los 
Angeles, Calif., has just released 
an 8-page bulletin on Plug Valve 
Actuators. 
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Particularly suitable where space is limited or 
where sludge delivery is desired at one end of 
tank. Consists of a bridge crane spanning width 
of the tank supporting sludge scraper and skim- 
mer, which move automatically back and forth. 
Many of these units are now operating in sewage 
plants throughout the country. 


This unit has also proven highly successful as 
an oil-water separator in the treatment of oil 
refinery waste water. Bulletin 31-D-15 


HARDINGE 


COMPANY, INCORPORATED 


240 Arch S Main Ottce and Werks 
Mdtegy + Mewes > Sat babe City - Soe Prancece 


YORE PENNSYLVANIA 


Bow Tat * Tere = Cheese 





TEST FOR SYNTHETIC 
DETERGENTS— quickly— 


TAYLOR 
SYNDET COMPARATOR 


Improper sedimentation or excess foam- 
ing of sewage may be due to excessive 
synthetic detergent content. These diffi- 
culties can be anticipated by knowing 
synthetic detergent content of sewage. 
Now you can make accurate syndet de- 
terminations with the specially designed 
Taylor Syndet Comparator. 


ACCURACY ASSURED 


All Taylor Comparators use the colori- 
metric method of comparison . . . and 
all Taylor Liquid Color Standards are 
unconditionally guaranteed against fad- 
— Thus, there’s no danger of mechani- 
cal inaccuracy in making tests. Syndet 
Comparator reads from 0 to 10 ppm and 
all color standards are mounted in a 
single plastic slide. Com 
cludes slide, 
accessories and reagents. 
SEE YOUR DEALER for the Taylor 


te set in- 
and all 


. je, 
other determinations. Write direct 





\\ for free book “Modern pH ond 
Chiorine Control.” 


W. A. TAYLOR *°° 


E4M 





This bulletin describes tandem 
type actuators for valves requiring 
relatively high torques to operate, 
and the new floating bar type ac- 
tuators for use on valves requiring 
lower operating torques. The bulle- 
tin also shows actuator selection 
table, typical applications, dimen- 
sions and weights, and various 
mountings. 


Fiberglas Reinforcement 


For Underground Pipe 
1031 

Owens-Corning Fiberglas Cor- 
poration, Toledo, Ohio, has just 
published a new four-page booklet 
listing the advantages of Fiberglas 
Coromat as reinforcement for 
enamel on underground pipe. 

The booklet also lists the Fiber- 
glas Coromat distributors in the 
various parts of the nation and has 
an estimating table for determining 
the quantity of Coromat required 
per mile for various size pipe. 


Modern pH and Chlorine Control 
1032 

W. A. Taylor & Company, Balti- 
more, Maryland, has issued the 
eleventh edition of their well 
known handbook, Modern pH and 
Chlorine Control. 

This 100 page book illustrates 
and describes the complete Taylor 
line of colorimetric comparators 
for pH, chlorine, phosphate, etc., 
and for water analysis. New items 
not previously described are a 
Quaternary Ammonium Compound 
Titration Set, a Syndet Comparator 
for determining synthetic deter- 
gents in water and sewage, a High 
Nitrite Comparator for use on cool- 
ing waters where sodium nitrite is 
being used as a corrosion inhibitor, 
and a special lamp designed for use 
with the well known Taylor Water 
Analyzer. 








MUNICIPAL 
SUPPLIES 


Write Today For 100 Page Catalog 
W. S$. DARLEY & CO., Chicage 12 


i25A 


—ROTO-TROL 


RF-2 


This 2-pump RF-2 Roto- 
Trol assures equal use and 
wear of both pumps. Each 


ALTO- 
TROL pump is operated on al- 
ternate starting cycles. 


The RF-2 operates both pumps together, 
when required. RF-2 installations give 
dependable service year after year, with 
the mini of attenti 


WITH 





Write for full data 
WATER LEVEL CONTROLS DIVISION 


HEALY -RUFF COMPANY 


783 HAMPDEN AVE., ST. PAUL 4, MINN. 











BALDWIN 
ALUMINA SET 


For quickly determining the residual alum 
in filtered water. The complete apparatus 
includes reagents, color standards and 
portable hardwood carrying case. The 
case protects the apparatus from possible 
contamination with alum dust. Complete 
with directions for use. 


82-760 Each $65.00 


Write 


Phipps & Bird, Inc. 


6th & Byra St., Richmond, Virginia 
(2385 Rhode Island Ave., N.E. 
Washington, D.C.) 
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ROBERTS FILTER MFG. CO. 
607 Columbia Ave. 
Darby, Pe. 





ANTHRAFILT 


Trade Mark Req 
A Filte 
A 


UrE 


ANTHRACITE EQUIPMENT CORP 


Anthracite Institute Building 
Wilkes-Borre, Pa 


PALMER FILTER EQUIPMENT CO 


822 E. 8th St Erie, Pa 
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In addition to descriptions of the 
various comparators developed by 
the Taylor Company, this book con- 
tains information gathered during 
the many years that the company 
has been in business. This includes 
simple and technical discussions of 
the meaning of pH control, the 
application of pH, chlorine and 
phosphate control to many different 
industries, as well as precautions 
which must be observed in making 
the various tests. 


Spiral Rake Thickener 
1033 

Denver Equipment Co., Denver, 
Colo., has just published a 12-page 
bulletin on the Denver Spiral Rake 
Thickener. 

Years of field service and experi- 
ence have been incorporated in de- 
sign of the Denver Spiral Rake 
Thickeners and are documented by 
data, drawings and photographs in 
this bulletin. Dimensions, speci- 
fications and capacities of steel, 
wood or concrete thickener tanks 
in sizes ranging from 3 to 80 feet 
are given. Photographs show thick- 
eners in operation throughout the 
world. Features such as the over- 
load indicator and the automatic 
rake lifting device are explained. A 
suggested circuit completely 
equipped for thickening and filter- 
ing is shown in flowsheet study 
form. 


Chlorinator Automatic 
Proportioner 
1034 

Fischer & Porter Company, Hat- 
boro, Pennsylvania, has just pub- 
lished a catalog on the Automatic 
Proportioning Unit for use with the 
Fischer & Porter Chlorinator. 

The catalog describes the unit and 
is illustrated with a flow diagram, 
cross-section drawing, installation 
drawing, and specifications. 











SHYDRO-TITE? 


DEPENDABLE JOINTING COMPOUND 
Seals Bell and Spigot Water Mains 
Economical—Effective 
Over 35 Years Of Dependable Performance 


HYDRAULIC DEVELOPMENT CORP. 





MAIN SALES OFFICE. 
General offices and works 





50 CHURCH ST., N. Y.C. | 


W. Medterd Sta., Boston, Mass. 
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1028 CONNECTICUT AVE., N. W. 
WASHINGTON 6, D.C. 











WANTED 











WANTED 
ASSISTANT PLANTS 
SUPERINTENDENT 


Assistant Plants Superintendent to take re- 
sponsible charge of Sewage Treatment Plants. 
Must be available August 1, 1954. Send com- 
plete resume of qualifications and salary ex- 
pected to C. E. Steeler, Director of Person- 
nel and Public Relations, Water and Sewer 
Department, Room 402, City Hall, Tulsa, 
Oklahoma. 











REPRESENTATION 
WANTED 


Metropolitan New York Area. Well estab- 
lished manufacturers’ agency desires to 
broaden their activities and are interested 
in additional representation. Write Box 
1123, Water & Sewage Works, 185 N. 
Wabash Avenue, Chicago 1, Illinois. 

















POSITION 


Position open for Director of Pub- 
lic Works for City of Wisconsin 
Dells. Apply in writing to City 
Clerk, Wisconsin Dells, Wis. 











SPECIALIZING IN THE FIELD OF 


WATER & SEWAGE 





ALBRIGHT & FRIEL INC. 


Consalting Engineers 
Water, Sewage and industrial Wastes Problems 
Airfields, Refuse Incinerators, Dams 
Power Plants, Flood Control 
Industrial Buildings 
City Planning, Reports, Appraisals and Rates 
Laboratory 


121 SOUTH BROAD ST. PHILADELPHIA 7 


Clinton L. Bogert Associates 
CONSULTING ENGINEERS 


Cliaten L. Bogert fvan L. Bogert 
Robert A. Lincoin Donald M. Ditmars 
Water & Sewage Works 
Refuse Disposal Industrial Wastes 
Drainage Flood Control 


624 Madison Avenue, New York 22, N.Y. 


The Chester Engineers 


Water Supply and Purification—Sewage 
and Industrial Waste Treatment—Power 
Plants—Incineration—Gas Systems—Val- 
uations — Rates — Management — Lab- 
oratory—City Planning 
210 E. Park Way, 
Pittsburgh 12, Penna. 








Alvord, Burdick & Howson 
Engineers 


Water Works, Water Purification, Flood Re- 
lief, Sewerage, Sewage Disposal, Drainage, 
Appraisals, Power Generation 


20 N. Wacker Drive, Chicago 6, Ill. 


Bowe, Albertson & Associates 
Engineers 


Water and | gownee Works 
Industrial Wastes—Retuse 


fies mr ag 

dustrial | Buildings 
Valuati L otory Service 

110 William S&t., New York 7, N.Y. 








CONSOER, TOWNSEND 
& ASSOCIATES 


Water Supply, Sewerage, Flood Control 
& Drainage, Bridges, Express Highways, 
Paving, Power Plants, Appraisals, Re- 
ports, Traffic Studies, Airports, Gas & 
Electric Transmission Lines. 

351 East Ohio St.. Chicago 11. Mlinois 








JOHN J. BAFFA 
Consulting Engineer 


Water Supply and Treatment 
Sewerage and Sewage Treatment 


75 West Street New York 6, N. Y. 


Buck, Seifert and Jost 
Consulting Engineers 
ws (ompety ——— —— rg ea 
Dovelangeein: Mapas Investigations, Valu- 


ations, Rates, 
Management, mical and Biological 
ratories 


112 East 19th St. New York 


Cotton, Pierce, Streander, Inc. 


Associated E Consultants 
132 Nassau New York, N.Y. 


P.O. Box 198, Hyde Park 36, Mass. 
1405 W. Erie Ave., Phila. 40, Pa. 
55 Caroline Rd., Gowanda, N.Y. 
vo. Supply Treatment, Distribution, 
Sewerage, Sewage Treatment 
Refuse epcont, rade Wastes 

Power Plants 
Reports, Plans, Supervision. 








Michael Baker, Jr. 
The Baker Engineers 
CIVIL ENGINEERS AND PLANNERS 
MUNICIPAL ENGINEERS 


cen Design—Sewage Disposal Systems 
Water Works Design and 
Consulting Services—Surveys and Maps 


HOME OFFICE—ROCHESTER, PA. 


BURGESS & NIPLE 
Civil aad Sanitery Engineers 


Water Supply and Purification 
Sewerage and Sewage Treatment 
Appraisals, Reports, Valuations 
2015 West Fifth Avenue 
Columbus 12, Ohio 


Water Supply Sewerage 

Railroads , Highways 

Grade S$ ays 
fora Traneportation 


—A 
St Comnnman 








Investigations — 
Plans and Supe: 


§00 Hest) Wests Brive 
9 McAllister Street San Francisco 2, 








W. H. & L. D. BETZ 
CONSULTING ENGINEERS 
INDUSTRIAL WASTE 
INDUSTRIAL WATER 
ANALYSIS DESIGN 
INVESTIGATIONS OPERATION 
Gillingham & Worth Sts. 
Philadelphia 24, Pa. 


BURNS & McDONNELL 
Consulting and Designing Engineers 
Kansas City, Cleveland. 


Mo. Ohio 
P.O. Box 7088 1404 E. 9th St. 


FAY, SPOFFORD & THORNDIKE 


Engineers 


John Ayer Raiph W. Herne 

Bion A. Bow: William L. My 

Carroll A. Farwell! Frank &. Lincoin 
Howard J. Williams 


Water Supply and Distribution—Orainage 
and age T 
Airvorts—Bridges—T 
Pert end A Works sagucwio! Sides. 
Seperviolen of Construction 


BOSTON NEW YORK 











MR. CONSULTING 


Are you interested in both 
WATER & SEWAGE 
If so there is no better place for your pro- 


fessional card than in this dual interest 
magazine. 


WATER & SEWAGE WORKS 


Camp, Dresser & McKee 
Consslting Engineers 
6 Beacon Street, Boston 8, Mass. 

Water Works and Water Treatment; Sewer- 

age and Sewage Treatment; Municipal and 

Industrial Wastes; Investigations and Re- 

ports; Design and Supervision; Research 

and Development; Flood Control. 


Finkbeiner, Pettis & Strout 
Carleton S. Finkbeiner, ©. &. Pettis, Mareld K. Streut 
Consulting Engineers 
an Designs Supervision 
Ww Treatment, Sewerage 
“Sewage Treatment, Wastes Treatment, . 

& Appraisals. 


518 Pi. rece Toledo 4, Ohic 











BLACK & VEATCH 
Conssiting Engineers 


Water — Sewage — Electricity 
Industry 


Reports, Design, Supervision of Construc- 
tion, Investigations, Valuation and Rates 


4706 Broadway. Kansas City 2. Missouri 





CAPITOL ENGINEERING 
P CORPORATION 
‘agi 's—Constructors @ 
SEWAGE WATER 
SYSTEMS WORKS 
s py 
jurveys 
Planning Airports 
DILLSBURG, PENNSYLVANIA 








Freese, Nichols and Turner 
CONSULTING ENGINEERS 
2111 NATIONAL STANDARD 

BUILDING 
HOUSTON 2, TEXAS 
CH-1624 
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Pittsburgh, Pa. pevese Beach, Fia. 
HARRISBURG, 

Water Works, Sewage, Industrial Wastes 

and Garbage Disposal—Roads, Airports. 

Bridges, Flood Control, Traffic & Pockine’ 

Appraisals, Investigations & Reports. 


The Jennings-Lawrence Co. 


Civil & Municipal Engineers 
Consultants 
Water Supply, Treatment & Distribution 
Sewers & Sewage Treatment 
Reports — Design — Construction 
1392 King Ave. Columbus 12, Ohie 








GILBERT ASSOCIATES, INC. 
Engineers and Conssitants 
Water Supply and Purification 
Sewage and Industrial Waste Treatment 
Chemical Laboratory Service 
Investigations and Reports 
New York Reading. Pa. Washington 
Houston Philadelphia 


Jones, Henry & Williams 
Consulting Sanitary Engineers 


Water Works 
Sewerage & Treatment 
Waste Disposal 


821 Security Bldg. Toledo 4, Ohio 


Water Waste Surveys 

Trunk Main Surveys 

Water Distribution Studies 

Water Measurements & Special Hydraulic 
Investigations 


New York. 50 Church Street 








GLACE AND GLACE 
Consulting Sanitary Engineers 
WATER SUPPLY AND PURIFICATION 
SEWERAGE AND SEWAGE TREATMENT 
Design. Construction and 
Supervision of Operation 
1001 North Front St. Harrisburg, Pa. 





Engineering Office of 
CLYDE C. KENNEDY 


rr 
SANITARY ENGINEERING 
a 
SAN FRANCISCO 


LEE T. PURCELL 
Consulting Engineers 
Water a & Purification, 


Sewerage & 
tigations & Reports: Design ‘Wastes; Inves- 
Supervision of 
yey BAe 
36 De Grasse Street Paterson 1, N.J. 











Engineers 
a A. Gupcteg Paul Hansen poe a ae 
Paul E. Kenneth V. Hi 


don 
Thomas M. Niles Samuel M. Clarke 


Water Supply, Water Purification 
Sewerage, Sewage Treatment 
Flood Control, Drainage, Ref Disp 


220 S. State Street, Chicago 4 














Morris Knowles, Inc. 
Engineers 


Water Supply and Purification, Sewerage 
and Sewage Disposal, Valuations, Labora- 
tory, City Planning 


13:2 Park Building, Pittsburgh, Pa. 


Thomas Wi. Riddick 
Consulting Engineer and Chemist 
Municipal and Industrial W ny 

Sewage Treatment, Plant ——_S 
Pollution Investigations, and Bac- 
teriological Analyses. 

369 East 149th Street 

New York 55. N. Y. 











HAVENS AND EMERSON 


F. S. PALOCSAY 
CONSULTING ENGINEERS 
WATER, SEWERAGE, GARBAGE. INDUSTRIAL 
WASTES VALUATIONS—LABORATORIES 
LEADER BLDG. WOOLWORTH BLDG. 
CLEVELAND 14, 0. NEW YORK 7, N.Y. 








WM. S. LOZIER CO. 


Sewerage, Sewage Disposal, Water 
Supply, Water Purification 
Refuse Disposal 
Consulting Engineers 


10 Gibbs Street Rochester 4, N. Y. 


ROBERT AND COMPANY 
ASSOCIATES 


Architects 8 Engineers 
« ATLANTA « 


WATER SUPPLY ¢ INCINERATORS 
SEWAGE DISPOSAL « POWER PLANTS 








Hayden, Harding & 
Buchanan 
Consslting Engineers 
John H. mene - aay J]. Campia 


Waterworks, Sewerage, Civil, 
Mechanical, Electrical, Structural 


810 Park Square Building, Boston, Mass. 


Metcalf & Eddy 
Engineers 


Water, Sewage, Drainage, Refuse and 
Industrial Waste Problems 
Airfields Valuations 
Laboratory 


Statler Building, Boston 16 


RUSSELL AND AXON 
Consulting Engineers 
Civil—Sanitary—Structural 
Industrial—Electrical 
Rate Investigations 


408 Olive St., St. Louis 2, Mo. 
Municipal Airport, Daytona Beach, Fia. 








HAZEN AND SAWYER 


Engineers 
Richard Hazen Alfred W. Sawyer 
Municipal and Industrial Water Supply 
and Distribution 


—— — and Waste 


noni “ot Construction and ®peration 


110 East 42nd Street New York 17, N.Y. 


Nussbaumer, Clarke & Velzy, Inc. 


Newell L. eee Cae 
Vetzy 


Water A as Treatment 
Sewerage & Sewage Disposal 
Garbage Incineration 
Municipal Planning 
$00 Fifth Avenue, New York 36, New York 
327 Franklin St. Buffalo, N. Y. 


MILES O. SHERRILL 


Consulting Engineers 
Marion C. Welch, Associate Engineer 
Water Purification & Distribution—Sewersge & 
Sewage Disposal—Valuations & Lay ae RA 
ervoirs and Area 
& Storm Incineration. 


Frank S. Whitney 
Tri-State Airport 


1412 Bardstown Road Coulevitle 4, Ky. 











JAMES and BAXTER 
Associates, Inc. 


Architects and Engineers 
A complete professional service 
Architectural, Civil, Industrial, Municipal 
2962-64 Coral Way, Miami 34, FLORIDA 














PARSONS, BRINCKERHOFF 
HALL & MACDONALD 
6. Gale Dixon, Associate 
Civil and Senitery Engineers 
Water, Drainage and 
Industrial aste Problems. 
Structures — Power — Transportation 
51 Broadway New York 6, N.Y. 











J. E. SIRRINE Company 
Engineers 


Water Supply & Purification 
Industrial 


Sewage & Waste Disposal 
Stream Pollution Reports 
Utilities, Analyses 


Greenville South Carolina 
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Alden E. Stilson & Associates WESTON, ECKENFELDER 


CONSULTING ENGINEERS Limited and HOOD, INC. 


Consulting Engineers ss Puieten. tnd w 
Spec the eam u 7 trial aste Disposal, 
lalizing in Field of Water Supply—Sewage—Waste Disposal poste pUttisaticn. Water Supply, Toxicity 
Bridges—Highways—lIndustrial Buildings valuations, , Surveys, 

WATER AND SEWAGE WORKS Studies—Surveys—Reports Engineet, Plans and Ww 


ation 


ee = a 208 8. High St. Columbus, Ohio 3 : sb 
Continued North Broad Street Ridgewood, J 


Benjamin L. Smith & Associates UHLMANN & ASSOCIATES Weston & Sam 
Engineers eston pson 
PAUL A, UHLMANN H. E. BONHAM 
Investigations — Reports CARL E. KUCK NYE GRANT Water Supply, Water Purification, Sewer 
Designs — Supervision — Valuations Consulting Engineers age, Sewage and Industrial Waste Treat- 
Municipal Engineering and Public Utilities Water Supply and Purification a ee Service 
11 North Pearl Street Sewage and Industrial Waste Treatment - . . 


Albany 7, New York 1441 N. High St. Columbus 1, O. 14 Beacon St. Boston, Mass. 





























SPANSKI and WILLIAMSON MR. CONSULTING ENGINEER Whitman & Howard 
Engineers — Geologists Are you interested in both 
Groundwater Exploration WATER & SEWAGE 
Investigations and Reports If so there is no better place for your 
professional card than in this dual ment Problems, Inv: ‘ 
P.O. Box 151 interest magazine signs, Supervision, Valuations. 


Springfield, Illinois WATER & SEWAGE WORKS 89 Broad St.. Boston, Mass. 








STANLEY ENGINEERIN Wertz Enaineeri WHITMAN, REQUARDT 
gineering Co., Inc. : 
COMPANY wy & ASSOCIATES 
Consuiting Engineers Consultants, Designers & Constructors Engineers — Consultants 
Water Works—Sewerage - mound bey iy a Ae al Went © , Civit—Sans tructural— 
Electric Power—Flood Control Stream Pollution Studies Reports, Plans, Supervision, Appraisals 


Rate Studies—Valuations—Industrial 


Hershey Bidg.. Muscatine, Ia. 441 North 2nd St. 


























Moderate rates 343°° 


as low 93 
promise _--" : @ BIONETIC is a dry powder of preserved 
alii restful rooms beneficial groups of micro-organisms that 

em . eccelerate natural bielogical action 
with private both : 


dining room WHAT DOES IT DO? 
@ BIONETIC con save money on sewage 
: e 
e Cocktail Lovng plant probleme including eder contvel, in- 
eGorag® creased sludge digestion capacity, and 
tement of oll scum blanket control. 


e delightful 


ethe thrill ond exci 


INTERNATIONAL ACCEPTANCE: ; 
© > BIONETIC is succesfully used by hundreds 
of municipalities industries, resorts, and 
institutions. 


Write to Hotel Breslin for FREE New York City Map 
CORPORATLON 
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x” Small Scale Biofiltration 


Makes = 





Do the work of 5 





using Dorr 
“Duo” Treatment Units 


Here’s an actual case history that speaks for 
itself. Complete treatment including sludge di- 
gestion was required for a population equivalent 
of 3000. The consulting engineer designed two al- 
ternate plants . . . one using conventional equip- 
ment and one using Dorr “Duo” units. This is the 
breakdown: 


ALTERNATE #2 


Two 22’ dia. Clar ifiers 
Two 27’ dia. Filters 
One 30’ dia. Digester 


5 UNITS 


ALTERNATE #1 


One 30’ dia. Duo Clarigester 
nv 


dia. Duo Filter 


UNITS 


One 38’ 


TOTAL — ? TOTAL — 


WORLD -WIDE RESEARCH 


THE DORR COMPANY + ENGINEERS + STAMFORD, 


And don’t forget — both plants were designed 
for the same flow, to provide the same degree of 
treatment. Obviously, Alternate #1 was selected 
for the job on a lower first cost basis. Plus factors 
were substantial savings in space and the simpli- 
fied operation inherent in Clarigester design. 

The Dorr Duo Clarigester and Duo Filter are 
ideal equipment combinations to treat domestic 
and industrial wastes from population equiva- 
lents up to 5000. Skilled operators are not re- 
quired, and over and underloads will not upset 
the balance. We’d like to send you more informa- 
tion on these cost-cutting units. Write for Bul- 
letin No. 7313 to The Dorr Company, Stamford, 
Connecticut. 


Clarigester is a trademark of The Dorr Company, Reg. U. S. Pat. Off. 
Y Ye 
¢* 4 
~ #5 
( 
EQUIPMENT 
CONN. 


ENGINEERING 


Offices, Associoted Companies or Representotives in principal cities of the world 





well “founded” beauty ... 


The Eiffel Tower’s 984 feet of 

delicate, graceful beauty has stood the 

test of time because the inter- oo 

laced ironwork structure is firmly anchored to | UNEVER: WICROFILMS 
four concrete corner-foundations. éu, 


with WaT Chlorinators, too. 


. . . Both the beauty of their smooth, 

modern lines and their time-proved, always 
dependable accuracy are well 

founded in the essentials of reliable 
equipment: — adequate research and 
development, a trained field 

staff, modern manufacturing techniques and a 
full line of designs to meet every need. 


Take, for example, the reseach and 

development staff. Trained chemists and engineers 
are working continually to solve new problems 
with chlorination: to improve existing 

processes ; and to design new 

equipment and controls. This staff 

is behind each W&T Chlorinator — your 
assurance you will get the best in equipment 

and the latest in plant processes. 


WALLACE & TIERNAN 


25 MAIN ST. BELLEVILLE 9, N. J. 
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